PARADISE CREEK TMDL

WATER BODY ASSESSMENT AND
TOTAL MAXIMUMDAILY LOAD

Prepared by:

The Idaho Division of Environmental Quality
S . Lewiston Regional Office
i 1118 “F” Street
» Lewiston, Idaho 83501

' December 24, 1997



Table of Contents
LISTOFFIGURES . .............c.uuns P e e
Figure 1. Slope Distribution . .........coo i i e 4
Figure 2. Surface Hydrology ..............coin .. e 6
Figure 3. Paradise CreekMeanFlows ............. ... ... ... ... ... ... oo ... 7
Figure 4. Bedrock Geology .................. e e e 9
Figure 5. Soils Distribution . . .. ..o iie it e e 11
Figure 6. Erosion Hazard Potential . . ......... ... ... ... .00 iiiniinnnnnn. 12
Figure 7. Land Uses . . ..ottt e e 15

FlgureSTotal Suspended SohdsvsTurbtd.lty A 34

' gBeneﬁclal Use Classification ...........................
ficia :Um of Paradxse Creek ... ...

Beneﬁmal Use Support :
Avmlable Morytonng Dald oo 23
Data Gaps e e e e e et e e 23



2.3 Pollutant Source Inventory .. .. ... e e 25
Pollutants and SOULCES . ... ..ottt e e 25
NPDES Permitted Facifities . .................. e 25

City of Moscow Wastewater Treatment Plant .................... 25
University of Idaho Aquaculture Research Facility ... ............. 25
Other Potential POINt SOUMCES . . . o« oot e e e i 26
Leaking Underground Storage Tanks . ......................... 26
Hazardous Material Site .. ... .. ... .. .. ... .o 26
Nonpoint Source Pollution .. ........ . ... . .. i loi e 26
Animal Waste Management . .. .. ... ... ... ... .. e 27
SepticDrain Fields .~ ........ ... .. ... ... ... .. ..., 27
Urban StormwaterRunoff . ................... A 27
MIRES ... e 28

2.4 Pollution Control Efforts ... ... e, e 29
Federal Requirements for Water Quahty Limited Waters.,................. 29
Reasonable Assurance of Nonpoint Source Reductions .................. 30

3.0 PARADISE CREEK LOADING ANALYSES AND ALLOCATIONS ............... 32

3.l Sediment ... e 33

o< 33
Loads ................ ...l e e 33
Sediment Allocations ............... .. ...l e 35
Marginof Safety . ... ......... ..., e 36

E 31117 ) o 37
Target . e e e e 37
LoadS . . i e e e 37
Temperature Allocations . .. ......... H, i 38
- Margin of Safety............. e PPN 38
3 3 NI S . .. .. ittt 40
Background ... .......... ... ... PP 40
TotalPhosphorusTa.rget........... e e 42
L0BAS . ot e e 42
Total Phosphorus Allocations . ........ ... ... ... iy 44
Margin of Safety .. ................ .. e 44
3.4 Pathogens ............ e e 45
| Target . ....o..eniiinn. e e 45
Toads . ...... ... il e e e 45
Fecai Coliform Allocations ... ... P e P 47
Marginof Safety ... ... ... . ... ... ...l e 47
35Ammonia .............. e e I 48
Tl . .. e e 48
Loads . ... . . e 49




Ammonia Allocations . .. ... o 50

Margin of Safety . . . .. e e e e e e e 50

3.6 Loading Summary .............ciiiiiin..... P 51

4.0 PUBLIC PARTICIPATION .............cconn.., DU TR 53
Paradise Creek Watershed Advisory Group .......... [P 53
PublicComments . ... .........civivenimenunnnnnnn, e e 54



Paradise Creek TMDL; 12/23/97 1

Lo - EXECUTIVE SUMMARY"

.......

Paradise Creek flows from its headwaters on Moscow Mountain in the Palouse Range through the
City of Moscow and across the Washington State line to the South Fork of the Palouse River near
Pullman, Washington. In 1994, Paradise Creek was identified as water quality limited from its
headwaters to the Washington State line for the following pollutants: ammonia, nutrients,
sediment, habitat modification, pathogens ﬂow altera.nom and temperarure R

TMDL documents_the amount of a pogutant a waterbody cﬁl asszmdate mthou% ;nolatmg a
that loa.;i capact

state’ s'\yater :q%f.hty d@:%s ' aﬂéqgt '

: ¢ phate cold water biota, secondary recreation and
pply s , beneficial uses for Paradise Creek. The DEQ Beneficial Use
: ggt (BURP) was conducted on Paradise Creek in 1994, 1995 and 1996, The
red using the Water Body Assessment Guidance (WBAG) document
The analyses indicated that Paradise Creek is not providing full support of
of macroinvertebrate population impairment and exceedances of water

Paradi Creek are required by the Clean Water Act to meet the _
ty standards at the state line, Washington water quahty standards

% Class A water to be protected for salmonid spawning, pritnary i
stic uses along with uses such as water supply, wildlife and aesthetics.
recreation and domestic water supply are not supported for Paradise

’S) of pollutants in the Paradise Creek watershed are

nds, land development (construction activities), urban runoff,
a8, Permitted point sources of pollution include the Moscow
Umvers:ty of Idaho s{U of D aquaculture facility.

separate evaluation.

In the winter and spring ise Creek is typicaliy a&‘e'cted :ﬁ'y suspended solids from eroding
agricultural ﬁelds durmg gh runoff. During the low ﬂows of the late summer phosphorus and
nitrogen are present ih high'énough concentrations to stimulate algal and macrophyte populations.
The respiration cycles of these algal and macrophyte populations may then cause large diurnal and
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seasonal fluctuations in dissolved oxygen concentrations, leading ta depletion of dissolved oxygen
concentrations during the late summer low flow periods. Nurrient and bacteria levels often exceed
both Idaho and Washington standards. Due to discharge from the MWWTP, ammonia levels at
the state border compromise many of the beneficial uses of a Washington Class A waterbody.

Water quality standards for the states of Idaho and Washingron are intended to provide protection
of designated beneficial uses. TMDL targets are based on these water quality standards.

Numeric water quality standards are used where they exist. Narrative water quality standards
have been interpreted and applied to Paradise Creek for sedument and nutrients. A numenc total
suspended solids (TSS) target was determined based on Idaho Water Quality Standards for
turbidity and a correlation between turbidity and the TSS measured within Paradise Creek. A
numeric total phosphorous target was determined based on Idaho Water Quality Standards for
excess nutrients and nuisance algae growth. The background phosphorous concentration
measured in an area of Paradise Creek absent of algae growth was selected as the numerical
target. These numeric targets are intended to provide protectdon of designated beneficial uses.

Load capacities reflect these water quality targets for Paradise Creek. Load allocations presented
in this TMDL are based on the load capacities developed using these targets. Targets, loading
analyses, and load allocations are presented for sediment, total phosphorus, temperature (thermal
modification), bacteria (pathogens) and ammonia. Loading analyses indicate that the estimated
load capacities for these pollutants in Paradise Creek are currently exceeded, and therefore,
require reductions. Proposed reductions vary by pollutant and source and are summarized in table

Idaho State Water Quality Standards apply throughout the Paradise Creek Watershed. Data used
in calculating Paradise Creek’s load capacity were collected at the United States Geological
Survey (USGS) flow station and the MWWTP approximatety 1/4 mile upstream of the Idaho-
Washington state border. Pollutant allocations and reductions are based on the load capacity

estimated at this point. Compliance with these targets apply within Paradise Creek at the Idaho-
Washington border. a

An implementation plan will be developed by the Paradise Creek Watershed Advisory Group and
supporting agencies to specify controts designed to improve Paradise Creek water quality by
meeting the load.allocations contained in this TMDL document. During implementation
additional water quality information is expected to be generated. In the event that new data
indicate that the targets used in this analysis are not appropriate, the load capacity would be
adjusted accordingly. Because targets will be re-examined and potentially revised in the fiture the
Paradise Creek TMDL is considered a phased TMDL.

e —— —

[,
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2.0 WATERSHED ASSESSMENT

v

‘WQ CONCERNS AT A GLANCE:

Water Quality-Limited? Yes
Segment Idéntifier: PNRS #1135 -
Parameters of Concern: Ammonia, Nutrienis, Sediment, Habitat Aherangn, P b,ogem'
| Flow, Temperarure .

Uses Affecte d:
Known Sources:
. ' ' 4 i B
2.1 WATERSHED CHARACTERIZATION
General Description -

Paradise Creek (PNRS # 1135) is located in the Palouse River hydrologic basin. The headwaters
of the creek are located on Moscow Mountain in the Palouse Range, with the creek flowing'in a.
southwesterly direction for approximately 19 miles, through the City of Moscow, Idaho,
uitimately j ]ommg the South Fork of the Palouse River in Pullman, Washington.© ;-

The Paradise Creek Watershed is 23,038 acres in size with 13,888 acres located within Idaho; the
other 9,150 acres are located in Washington state (USDA, 1995). The upper portion of the
watershed is stesply sloped, with the majonity of the drainage basin consisting of moderately steep
rolling hills. Elevations range from 4,356 feet at Paradise Point in the Palouse Range, to 2,520
feet at the Idaho-Washington border. The Palouse hills are very susceptible to erosion due to
their topography, soil texture, and land use practices which result in a lack of vegetative cover
during the penod of maximum precipitation (November-March)(USDA, 1995). The lower half
of the watershed in Latah County lies between 2500 and 2700 feet and rises to maximum, hemht in
the Palouse Range to the €ast. Very little local reiief occurs in the lowland areas; beginning at
2900 feet elevations rise rapidly and change dramaucally once in the Palouse Range Slope
distribution is outlined in Figure L.

Hydrology
Paradise Creek is a fourth order stream comprised of 53 stream segments. Of the 33 stream

segments, +9 flow through agricultural fields (Doke and Hashmi, 1994). Paradise Creek is
~haracterized as a youthful stream with indistinet drainage channels anc little topographi¢ retief
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cetween adjacent drainage basins. The small and scattered wetlands within the watershed further
characterize Paradise Creek asa youthful stream. The morphology of the stream channet is "v*
shaped as it runs down Moscow Mountain and rectangular through much of the lowland
zgricultural areas. Where Paradise Creek runs through agricultural Selds, the streambank becomes
zighly unstable and susceptible to channel erosion due to the fine loess soil and present lack of
vegetation along its banks, ‘ o

Daily flow data is taken at the USGS gaging station located on Pafedise Creek 0.2 miles upstream
ZTom the MWWTP. The Paradise Creek annual runoff hydrograph js character,med by lo ﬂows
"‘unnq the summer and fall seasons and peak ﬂows dun.ng the wmte? a.nd sprmg seaso

cfs for .Tanua.ry 1994 to 104 cfs fot F ebmary Dmly average flowk for peak ﬂow months range
Zrom less than 1 cfs {1/31/94) to 755 cfs (2/8/96). From June through October, flows are very
low, averaging 1.35 cfs during this five-month period; average monthly flows have dropped as
Iow" | 21 cfs dunng September (USGS, 1986 to 1996). :

5 dow ';eaches zero, reducing the stream to a series of small pools separated by
y creek- bed. Paradise Creek typically freezes, thaws, and re-freezes several times
during winter, at tir es resultmg in intermittent flows during the months of November to

USGS ' ?aradxse Creek as perenma.l from Mam Street (US 95) downstream Doke

and Hashrrg(l. 094y &‘O‘e_ideuuﬁed the 7Q10 flow (the lowest flow occurring for a period of seven

daysina 10, pUAL #s 8.3 cfs for Paradise Creek approximately 0.2 miles above the
s, s £ the MWWTP. Kjelstrom, Stone, and Harenberg (1995) identify

due to pas; and prese_nt man_agement activities (Doke and Hashmi, 1994).
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Climate

Average annual precipitation in the Paradise Cresk Watershed is approximately 23 inches, with an
average snowfall of about 48 inches; the uppermost portion of the watershed experiences the
most precipitation. Nearly 40 percent of annual precipitation fzalls as rain-and snow during
November, December, and January. Much of the winter precipitation is in the form of rain which
thaws the Tozen soil surface. This shallow thawing creates rapid runoff from the area’s
non-irrigated cropland since the soil remains frozen below the surface and prevents infiltration,
July and August are the driest months and period of greatest evaporative moisture 10ss;
precipitation, if any, usually occurs as brief thunderstorms (Doke and Hashmi, 1994).

Mean daily temperatures range from a low of approximately 28°F in January :0 a high of 66°F in
July, with an average annual daily temperature of about 47°F, The average January minimum
temperature is 5°F, while the average July maximum temperature is 96°F. Summers are typically
hot and dry, with daily temperarures sometimes reaching 100°F; nightly temperatures can drop to
30°F (Doke and Hashmi, 1994).

Geology

Paradise Creek Watershed is in the Palouse Hills section of the Columbia Plateau Geomorphic .
Province (John Bush, 6/97). Bedrock consists predominantly of Tertiary age Columbia River
Basalt. I.ake and stream deposits of clay, silt, sand, and gravel form interbeds between the basalt
flows; in addition, similar sediments overfie the basalts. These sediments are referred to as the

Latan Formation; the uppermost sedimentary unit overlying the basalts are called the sediments of -

Bevill, Cretaceous age Idaho Batholith graniric rocks form the Palouse Range on-the extreme
north and northeast part of the watershed, in the headwaters area. Intruded by the granitic rocks
are Precambrian age meta-sedirnents of the Belt Supergroup which are predominantly quastzite,
schist, and gneiss. The watershed area is typified by rolling asymmetrical hills of the Quaternary
age Palouse Formation. Quaternary age eolian (windblown) and alluvial (stream) deposits are
found along the stream drainages and on the surface of the lower hills throughout the watershed.

In addition to the younger Paicuse Formarion, the Miocene sediments of Bovill are a source for
fine grained transported material that is characteristic of the Paradise Creek drainage.
Approximately 15 million years ago, the Columbia River Plateau was covered by & group of basalt
flows belonging to the Priest Rapids Member of the Wanapum Formation. In the Moscow area,
these flows went over a thick sediment sequence (Vantage Member of the Latah Formation) that
now separates the Priest Rapids unis from the earlier Grande Ronde flows and sediments of
Moscow. Along its eastern margin, emplacement of the Priest Rapids flows created a raised base
level and caused deposition of kaolinitic clay, quariz sand and minor grave! from nearby
weathered basement rocks by streams. These sediments, referred to as the sediments of Bowi],
form a westward thinning wedge over much of Moscow between the overlying loess and
underlying basalt flows, and in places lie directly or weathered crystalline rocks.

1
i
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Along the basement-basalt contact, sediments of Bovill consist of poorly sorted, conglomeratic,
micaceous sands interbedded with kaolinite-rich clays., Over the western end of Moscow these
sediments are dominated by clays with minor interbedded lenses and locally laterally continucus
units of sands and silts. The sediments of Bovill (Figure 4) lie beneath approximately 70% of
Paradise Creek’s drainage area in Idaho; the western extent of this unit within the watershed ends
just past the Washihgton State line where basalt is exposed at or near the surface. An isopach map
{(Pierce, 1996) of sand-gravel to clay ratios within these sediments indicate that approximately 70
percent of that portion of the lithologic unit that lies beneath the Paradise Creek channel is
comprised entirely of clays another 23 percent contains greater than 70 percent clay-sized
sediment, and the remaining 7 percent contains greater than 30 percent coarser materal along the
eastern contact with older granitic rocks. Sediments of Bovill as well as granitic basement rocks
in the Tdaho portion of the Paradise Creek watershed are bianketed in places by the eolian silts
(loess) of the Palouse Formation. Alluvium associated with the Paradise Creek drainage is
commonly reworked loess or mixtures of loess, basalt and granitoid fragments: Most stream
deposits grade laterally inio loess (windblown silt) of the Palouse Formation and contain siope
wash deposits derived from the loess covered hills.

Paradise Creek is characterized as a youthfhl to eacly mature stream. Stream erosion and
deposition processes associated with Paradise Creek, in Idaho, have not adjusted to the disruption
caused by basalt emplacement and associated deposition of sediments. Loess deposition during
the Pleistocene further slowed that adjustment. Deposition of sediments upon near horizontal
basalt flows that lapped up against the granitic uplands in the Paradise Creek watershed led to
creation of a stream channel with 2 very gentle gradient (<0.5%) within most of the Idaho side
of the watershed that steepens (7% avg. gradient) rapidly above an elevation of 2700 feet within

the upper portion of the watershed (see Figure 1). Paradise Creek’s channel steepens moderately
from the Washington state line to the ¢reek mouth.

Paradise Creek’s relative age, geologic setting and fine grained sediment suggest that the channel
is prone to meander within a larger flood plain. A continuously meandering creek located within
such 2 system indicates a naturally high background level of fine grained sediment input to the
channel system. This resultsin a hlghlv sensmve cold water btota habitat.

Sails and Soil Erosmn I’otentzai

General soil type distribution is shown in Figure 5. The primary soils types existing in the Latah
County portion of the Paradise Creek Watershed are (Doke and Hashmi, 1994):

* Palouse-Naff - very deep, weL dramcd gently sloping to moderately steep slopes,
soils formed in loess.

Southwick-Larkin - very deep, moéeratcly well drained to well drained, gently
sloping to moderazely steep slopes, sais formed in loess.

-

A
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* Taney—Ioel very deep, moderatefy well drained to well dramed, gently slop g
moderately steep slopes, soils formed in loess. :

* Vassar-Uwvi - deep to very deep, well dramed soils formed in voIcamc ash, loess
and granitic residuum.

northeast facing slopes tend to be sg
attributed to higher erosion a.ud slufmp

The Idaho Stat
cultural resoun

ervanon Oﬁcer has indicated that lmown"}ustone'gg prehis
is m the Paradise Creek Watershed. The Palouse Indians originally *
area, The first non-Indian settiement likely occurred during the "
had become a major trade center. Grazing was the first agriéultural
arm began in 1877. The coming of the railroad boosted
by 1820. Lﬁmng and a local fruit industry were short lived o
vived as the primary resource industry of the watershed

. 15,000 people, Latah County séat and cultural center, and is the site of
the state’s land grant ﬁni?emty The University of Idaho, agriculture, retail trade'and service”
industries are major, contn’butors to the local economy, Historically, the area population has
grown at a rate of 1 to 1.5 percent atmuall»- but this rate has mcrmed to appm:umately 4% in.
recent years (Doke and Hashmi, 1994)

Most of the watershed is privately owned. Land ownershxmsmlxed geographically and not
necessarily contiguous. Forest land ownership includes tracts owned by the State of
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Idaho, University of Idaho, non-industrial private forest land owners, and private industrial forest
product companies.

The predominant land use within the watershed is private non-irrigated .cfopland. Typical crops
produced in the area include wheat, barley, peas, and lentils. There are approximatety 20
agricultural operators in the watershed.

In the Preliminary Investigation Report for the Paradise Creck Watershed (USDA, 1995), major

land uses were identified as outlined in the following table:

Table 1. Land use distribution within the Water Quality Limited Segment of Paradise Creek.

Land Use Y " acres
Non-irrigated Cropland | 60.5  8403]

Forest Land 14.2 1978

Pasture Land _ 8.6 1200

| Urban Land 16.6 2307

| Total ' : - 13,888

Land use distibution is illustrated graphically in Figure 7. -

Agriculture is, by far, the largest land use within the watershed. These fields are mtenswely
farmed and fallow for much of the year.

At about 17% of the watershed designated urban area, though much smaller than agnculrure,
rates as the second largest land use. Urban areas contains a relatively large and dense population
of peopie, cars and pets, and much impervious ground. Channelization of Paradise Creek has
occurred in the urban as well as agricuitural portions of the watershed and has been placed
underground for about a quarter mile downstream of Line Street. Although these two historical
impacts rmay be unfeasible to reverse, they have contributed to the problems that currently exist
within the watershed.

Forested land comprises approximately 14% of the land within the Idaho portion of the
watershed. Much of this area has been subject to timber harves:, but at present, there is littie
timber harvesting or related road buiiding in the Paradise Creek watershed.
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2.2 WATER QUALITY CONCERNS AND STATUS

Paradise Creek is listed for the following pollutants of concern on the 1996 §303(d) list for the
state of Idaho: nutrients, sediment, temperature, flow alteration, habitat modification. pathogens,

and ammonia, Cold water biota, secondary contact recreation, and agricultural water supply aré i
the designated beneficial uses that require support. l

Surface Water Beneficial Use Classifications

—— —

Surface water beneficial use classifications are intended to protect the various uses of the state’s
surface water. Idaho waterbodies which have designated beneficial uses are listed in Idaho’s
Water Quality Standards and Wastewater Treatment Requirements (IDHYW 1996). They are
comprised of five categories: aquatic life, recreation, water supply, wildlife habrat, and aesthetics.

Aquatic [ife clagsifications are for water bodies which are suitabie or intended to be made suitable
for protection and maintenance of viable communities of aquatic organismts and populations of

significant aguatic species. Aquatic species include cold water biota, warm water biota, and
salmonid spawning, ' ‘

Recreation classifications are for water bodies which are suitable or intended to be made suitable
" for primary contact recreation and secondary contact recreation. Primary contact recreation

depicts prolonged and intimate contact by humans where ingestion is likely to cccur. Secondary

contact recreation depicts recreational uses where ingestion of raw water is not probabie.

Water supply classifications are for water bodies which are suitable or intended to be made
suitable for agriculture, domestic, and industrial uses. Wildlife habitat waters are those which are
suitable or intended to be made suitable for wildlife habitat. Aesthetics are applied to all waters.

Designated Beneficial Uses of Paradise Creek

Currently Paradise Creek beneficial uses are listed as cold water biota, secondary contact
recreation and agricultural water supply (IDAPA 16.01.02).

Water Quality Criteria

Idaho water quality standards include criteria necessary to protect designated beneficial uses. The
standards are divided into three sections: General Surface Water Criterda, Surface W ater Quality
Criteria for Use Classifications, and Site-Specific Surface Water Quality Critera (IDHW, 1996).

The following water quality criteria are applicable to pollutants of concern as listed on the 1996
303(d) list and uses designated for Paradise Creek:

IDAPA 16.01.02.200.03
Deleterious materials. Surface waters of the state shali be free from deleterious materials in concenmations

Y
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Floatiﬁ% Suspegded, or Submerged Matter. Surface waters of the state shall be free from floating, suspended,
or submerged matter of any kind in concentrations causing nuisance or objectionable conditions or that may
impair designated beneficial uses. This matter does not include suspended sediment produced as a result of
nonpeint source activities, - _ o - e

IDAPA 16.01.02.200
Excess N%gicnts.
growths Oinggg

idary eaﬁtéamﬁonmnotmmnfainfecal

ke '\_ 5§ WD _ aLh’ average of no greater than 19 "C

pplicable m,uﬂag zone set by the Depa:mg shall not exceed background
; acousty or more than 25 NTU for more than ten (10)

: ﬁom Paradise Creek by S"cﬁﬁé.bel a.nd Wilson (1996) indicates that Paradise

enit; Therefore Idaho water quality standards may not apply to some of the upper
ise Creek during low flow times of the year. Interim targets and water quality




Paradise Creek TMDL; 12/23/97 ’ I8

standards pertain to those times and locaiions where Paradise Creek is non-intermittent. The
State of Idaho defines an intermittent stream as “a stream which has a period of zerc flow for at
least one week during most years. Where flow records are available, a stream with a 7Q2
hydrologic-based design flow of less than one-tenth (0.1) cfs is conmdered intermittent. Streams
with perennial pools which create significant aquatic life uses are not intermittent” IDAPA
16.01.02.003.50). Stream segments of zero flow occur between perennial pools within the upper
portions of the Paradise Creek watershed.

Flows within the middle portions of Paradise Creek are typically maintained throughout the year.
However, flows recorded during the late summer months can be very low. The monthiy average
low flow recorded at the USGS Flow station for September for the years 1986 through 1996 is
0.17 cfs. (USGS, 1996). State water quality standards pertaining to point source discharges
stipulate that if a designated mixing zone exists in a flowing receiving water “the mixing zone is
not to include more than twenty five percent (25%) of the volume of the stream” (IDAPA
16.01.02.060.01 e.iv). Recognizing Paradise Creek flow volumes are not large enough to support
an adequate mixing zone during the low flow seasons of the year, TMDL targets and aliocations
for the Moscow Wastewater Treatment Plant and the University of Idaho Aquaculture facility are
applied to the end of the discharge pipe for the purposes of this TMDL. :

Interstate Water Quality Requirements

Section 401 of the CWA states that in the case of interstate waters where state criteria differ, the
standards of the downstream state must be met at the border. Washington water quality standards
classify Paradise Creek as a Class A waterbody (WAC 173-201). Class A waters are to be
protected for: domestic, industrial, and agricultural water supply; stock watering; primary contact
recredtion; aesthetic enjoyment; wildlife habitar; and salmonid and other fish spawning, rearing,
migration and harvesting. The EPA has stated that Paradise Creek does not support domestic
water supply, salmonid spawning and rearing, and primary contact recreation beneficial uses

(EPA, 1993).

The State of Idzho has relied on EPA Region 10 staff to ensure appropriate coordination of
interstate water quality concems have been adequately addressed. EPA Region 10 staff have
provided Washington State standards for the Paradise Creek TMDL These standards are derived
from WAC 173 -ZOIA-O.:O and include:

. Dissolved oxygen concentrations must meet or exceed 8.0 mg/l.

. Temperature shall not exceed 18 °C.

. Fecal coliform shall not exceed a geometric mean concentration of 10C fecal coliform/100
ml, | ‘

. Turbidity must not exceed 5 NTU over background when background turbidity is 50 NTU
or less, or have more than & 10 percent increase if the background turbidity is greater than
50 NTU.

The Washington water quality turbidity standards are very similar to the Idaho’s standards for
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turbidity. Therefore, the use of Idaho’s water quality turbidity standards as the basis for a
correlated TSS sediment target is assumed to provide assurances that the sediment target will
meet Washington State water quality standards within Paradise Creek. Washington standards
state that turbidity shall not exceed 5 NTU over background when background is 50 NTU or less,
or have more than 10% increase in turbidity when the background turbidity is more than 50
NTUs. The EPA considers application of this standard to the point sources and nonpoint sources
found in Paradise Creek to allow 5 NTUs to be added by each source of sediment load.
Application of a 5 NTUs increase over background to each of the five sources identified (forestry,
agriculture, storm water, wastg@gater treatment plant and, aquaculture facility) provides a total of
25 NTUs above nat ”ra] backgmund conditions at the I[daho Washington state line. Idaho water

t 3 1d1ty fb 25 NTUs abg;ge background for protection of cold water
biota bene l use protec he PA hag Eprgv%d both the Washington State and Idaho

S m&w . - . S -

appm

USEF

S %ded sediment ranged 1,000-3,000 mg/l; fecal -
ed Idaho water quality standards for
6, the Latah Soil and Water Conservation District
mchces (BMPs) in the Paradise Creek watershed
_Planmng Project (Latah SWCD, 1981 1986)

rim sewers, and surface urban runoff. The primary pollutants
ients, sed;;nentapo_n, temperature, flow alteration, habitat

the hab and macromvertebrate communities at four
OSCow ¢ city limits. Data was collected on nine habitat
ogicat ristics’ ' Additional reference sites were assessed on Schwartz
%Icﬂ : Rest Creek. Schwartz Creek served as the primary reference

-'coll" d data mcluded habitat assessment, qualitative description,

| g, spcciés nchness EPT Taxa richness, EPT abundance,

ent dommﬁnt taxa. Habxtat scores were found to improve gomg

was hxghﬁt att WG ¢ stations a.long Paﬂdtse Creek upstream of Highway 95. Water quality,
habitat, and biclogic mtegmy were alt sxgmﬁcantly higher for the reference streams than for
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Paradise Creek (Rabe, et.al., 1993).

" The U.S. Environmental Protection Agency {1993) completed a draft Paradise Creek Water
Quality Assessment that recommended a TMDL be developed as part of the pollution control
strategy. The strategy recommended the following steps: evaluate nutrient removal from the
MWWTP, evaluate the need for and potential effectiveness of a Nutrient Management Plan,
evaluate available controls via the Palouse Conservation District effort, evaluate the effectiveness
of Storm water controls, evaluate the effectiveness of nutrient reductions on dissolved oxygen
levels, and address bacterial contamination through programs controlling grazing, concentrated
animal feeding operations, and urban runoff.

Limno-Tech, Inc. prepared a case study report entitled “Development of a Demonstration TMDL
for Paradise Creek” (Limno-Tech, 1993). That TMDL consisted of four activities: defining water
quality objectives, determining allowable loading and present nonpoint loads, defining necessary
load reductions; and allocating loads. The analysis concluded that implementation of agricultural
BMPs is necessary to achieve the suspended particulate objective and winter nutrient objectives.
The report also concludes that reductions in the MWWTP nutrient loadings are necessary to
achieve the summer nutrient water quality objectives.

The State of Washington, Department of Ecology has developed a TMDL for ammonia for the
South Fork of the Palouse River (Pelletier 1993). Three Wastewater Treatment Plants (WWTPs)
discharge water into the SFPR, including the MWWTP via Paradise Creek. The WWTPs have the
potential to account for most of the river flow during low flow periods. Nonpoirit sources of
ammonia were found to be relatively dilute compared to point sources. Ammonia concentrations
in excess of chronic criteria were observed in Paradise Creek near the state Jine in October 1991.

A Paradise Creek Watershed Characterization Study (Doke and Hashmi, 1994) was prepared for
the Palouse Conservation District by graduate students at the State of Washington Water '
Research Center (SWWRC), Washington State University. An overview of the watershed
examined the followingtopics: geology, hydrology, soil characteristics, climate, vegetation,
wildlife, land use/zorung, population, and water quality problems. Water samples were collected
monthly from nineteen sites on Paradise Creek and its tributaries between October 1992 and
November 1993, Monitoring also took place following several storm events to measure peak
loading of pollutants to Paradise Creek. Parameters that were investigated include: temperature,
conductivity, pH, dissolved oxygen, alkalinity, suspended solids, ammonia, nitrite, nitrate, total
phosphorus, stream flow, fecal coliform, and fecal strep. Agricultural runoff and discharges from
the Moscow wastewater treatment plant were identified as the major pollutant sources.

Traditional BMPs for construction, riparian, and agriculture were recommended to reduce
sediment and nutrient ioading to the creek.

Idaho DEQ conducted a beneficial use atrainability assessment (Wertz, 1994) in October of 1993
to evaluate the appropriateness of the current designated beneficial uses. Water quality monitoring
was conducted at four watershed locations. The physical and chemical parameters evaluated
were: water temperature, pH, dissolved oxygen, conductivity, aikalinity, suspended solids,

T - B I~ =
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nitrogen, phdsphorus -and flow, Biological parameters that were evaluated included: fish species,
habitat quality, benthic macroinvertebrates, and bacteria. Results of the use attainability
assessment indicated secondary contact recreation and agricultural water supply were appropriate
dasxgnated beneficial uses. Cold water biota was found to be an existing use and salmonid
spawning was determined to be attainable but nonexistent. The study concluded salmonid
populations could be supported with improved water and ha.bxtat quality.

The State of Wasinngton Water Rﬁsearch Ceater (Schnabel and Wilson, 1996} conducted a3 water
quality monitoring study for Idaho DEQ from August 1994 to November 1995, The monitoring
objective was to collect sufficient water quality data from seven sampling stations to provide
information for deveiopment of a total maxnnum daxiy ioad for the 1daho pcmon of Parad:se

: )_-hst for the State of Tdaho lists seven poﬂutants of concern. Four of r.hese
ents, ammonia, temperamre, and flow alteration) lead to eutrophic condmons

& nytrients hxgh water tempci-amre iead to algal growth and Subsequent dissolved
oxygf:n,ﬂ o Temperanire and dissolved oxygen within Paradise Creek typically do not

Dissolved oxygen (DO) depletion is a concern during the summer low flow months throughout
the watershed, During this period, DO concentrations often drop well below Idaho and
Washington standards. BOD loading from the MWWTP results in sub-standard oxygen levels
throughout the year at the Idaho-Washington border. Beneficial uses such as cold water biota are
impaired by low oxygen concentrations. Dissolved oxygen and water temperatures are both
parameters of concern because they often fail to meet Washington State standards which are
designed to support saimonids and healthy macroinvertebrate populations.
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Suspended solids pose a significant seasonal threat in all but the forested stretches of the stream,
often violating narrative water quality standards and adversely affecting many present and
potential beneficial uses. The high suspended solids concentrations observed during peak runoff
are of great concern because they reduce water clarity and impair fisheries and when deposited,
sediment degrades fish habitat of Paradise Creek.

Ammonia concentrations greatly exceed proposed standards at the Idaho-Washington border due
to discharges from the MWWTP. Ammoniz levels at the border are sufficient to compromise
many of the beneficial uses of a Washington Class A waterbody.

Beneficial Use Support

IDAPA 16.01.02.053 establishes a procedure to determine whether a water body fully supports
designated and existing beneficial uses, relying heavily upon aquatic habitat and biological
parameters, as outlined in the Water Body Assessment Guidance. IDAPA 16.01.02.054 outlines
procedures for identifying water quality limited waters which require TMDL development,
publishing lists of Water Quality Limited waterbodies, prioritizing waterbodies for TMDL
development, and establishes management restrictions which apply to water quality limited
waterbodies until TMDLs are developed. .

The DEQ Beneficial Use Reconnaissance Project (BURP) was conducted on Paradise Creek in
1994, 1995 and 1996 (Wertz, 1997). The BURP survey collects data on fish, macroinvertebrates
and habitat to determine a water body’s beneficial uses and the support status of those uses for
Idaho State Water Quality Standards IDHW-DEQ, 1954,1995,1996). No trout were found, so
salmonid spawning was not conmdered an existing use.

The BURP data was analyzed using the Water Body Assessment Guidance (WBAG) document
- (IDHW-DEQ, 1996). Paradise Creek is considered to be not in full support of beneficial uses

because of the low macroinvertebrate biotic index (MBI) scores and numerous exceedances of
water quality criteria. For each year the creek was surveyed, the MBI score indicated the
macroinvertebrate population is impaired. BURP monitoring records have also shown that
dissolved oxygen, ammonia and fecal coliform water quality standards were exceeded in the last
five years. When major exceedances are documented, the corresponding beneficial use is
considered to be not full support.

Available Monitoring Data

Data used in calculations for the Paradise Creek TMDL were obtained from those sources
described below.

A USGS gaging station is located approxirhateiy 0.6 miles upstream of the Washington State line
in Paradise Creek. Data is recorded hourly; daily averages and summary water year statistics are
published in “Annual Water Records for Idaho™ (USGS, 1997).
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Discharge monitoring provided by the Moscow Wastewater Treatment (MWWTP) plant include
outfall volume and effluent characteristics MWWTE, 1997). The monitoring program began in
1979 and collects samples three times 2 week. Parameters measured include total suspended
solids, pH, biological oxygen demand, fecal coliform, temperature, and dissolved oxygen. In
addition, the MWWTP conducted an instream nutrient monitoring program from May 1992 to
August 1995.

Inflow and outflow monitoring conducted by the University of Idaho Aquacuiture Laboratory
include: pH, dlssoived oxygen, temperature, flow, turbidity, ammonia, total Kjeldsht nitrogen,
total phosphorus, total suspended solids, fecal coliform, and when added, formalin, These: ..
quazte:iy and mgnﬁﬂy water samy %ave becn coiiected since 1995,

_'_giy (Doke and Hashrm, 1994) Results of the water quality mommrmg
fgé_fﬁndzngs of previous smdxes and mci’waze substantial impairment of water

ang' grogram will be developed specifically to confirm and/or provide

ine the validity of the assumptions made in the development of the Paradise
>ring will be performed to determine the effectiveness of the TMDL and
xm: emented o meet TMDL targets.

Additional mcmzt oring should further substannate contrtbutions of poilutants of concem for
different portons of the Paradise Creek watershed. To 2 large extent, background levels of
pollutant concentrations are based on approximations and less than optimal data sets.
Background phosphorous concentrations and the phosphorous concentration threshold
stimularing excessive aquatic plant growth needs to be confirmed.

Load capacity and allocations for the temperature targets were determined using an eight AM
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temperature collected within the top portion of the water column three times 2 week year round.
Additional temperature monitoring during the implementation portion of this TMDL might
determine how this morning temperature relates to the daily average and maximum temperature.

24
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2.3 POLLUTANT SOURCE INVENTORY:

Pollutants and Sources

The primary nonpoint sources in the Paradise Creek watershed at this time are non-irrigated
croplands, grazing lands, land development and construction activities, City of Moscow’s storm
water system, and road and skid trail construction associated with forest land harvest activities
(USDA, 1995). Agricultural related nonpoint source pollution is caused by tillage practices and
livestock management. Silvicultural related nonpoint source pollution is caused by forest road
and skid trail construction, Urban %gelated ponpoint pollution is caused by constm : ar:tmnes
reﬁdent and business acti t1es, rogdwaysfagd‘parlang lots *‘*f%

\Tauonal Pollu
de eM

jloi Naste Wi reatment Plant™ (ID-002149-1) '
jacent fo Paradise Creek on the south side of the Moscow-Pullman highway
gton border. The plant consists of primary settling, two trickling filters,
ion/dechlorination treatment step. Typical effluent flows are in the range of
“day." Current plant expansion involves the development of 2 filter

and the addition of sulfur dlox.:de dechlorination. -

'data indicates that the effluent ﬁ-om the MWWTPisa s:gmﬁca.nt source
fow and phosphorus as orthophosphate (MWWTP, 1997). Schnabel and"
alculated the MWWTP outfall provided 90 percent of the total phosphorus

K, Das edona monitoring study conducted by them from August 1994 to
der ent ofthe TSS.

ﬁle year the effluent from the plant can comprise upwards of 90
downstream of the treatment plant Durning the months between

\-Pw

0 e \ earch Facilit (]D 002715-4)
The University of Idaho, Aquaculture Research Facility is designed to study fisheries and
aquaculture managem, aste water is discharged at times into Paradise Creek. Well water is
pumped into the facility;’ cu“wlaﬁes briefly, and is then discharged. Outflow rate from the facility
fluctuates depending on rrent, research direction. The effluent from the facility is often
discharged 1o the ex:stmg tﬁﬁverslty of Idaho i irrigation system rather than to Paradise Creek.
Thf. facxhty sometimes adds fonnaldehyde as a fungicide to a concentration of 2-5 ppm
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(Hutchison, 1997). Formaldehyde has not been used at the site since July 1994, Future discharges
of formaldehyde depends on the nature of the research conducted at the facility.

When formaldehyde is not in use, land application of the aquacuiture effluent can occur through
the University of Idaho’s irrigation system. The wastewater is discharged to Paradise Creek when
land application is not possible. The facility’s discharge outfall is located a short distance
downstream of the MWWTP effluent discharge pipe.

The current NPDES permit recognizes Paradise Creek flows are not large enough to support a
mixing zone during much of the year. The following permit limits apply to the end of the
discharge pipe: daily minimum DO levels must be at least 8.0 mg/l; daily maximum formaldehyde
discharge must be no greater than 2.0 mg/l or 3.7 lbs/day; fecal coliform bacteria must be no
greater than 200 colonies per ml on a weekly average or 100 colonies per ml on 2 monthly
average; and the total residual chiorine must be below detectable limits. These permit [imits
comply with both Idaho and Washington water quality standards and are met at the end of the
dxscharge pipe.

Other Potential Point Sources

Several other potential point sources of pollutlon have been 1dent1ﬁed in the Paradise Creek
watershed (USDA, 1995).

Leaking Underground Storage Tanks:

IDEQ records show that there are 6 leaking underground petroleum storage tanks in the City of
Moscow in some stage of remediation (Edwards, 1997). The primary impact of these tanks are to
the shallow perchcd groundwater system that underlies the Moscow basin and is a primary
recharge source for the creek and its tributaries . However, samples collected down gradient
from several of these sites have not shown detectable levels of petroleum contamination.

Hazardous Material Site-
A ten-acre tract of land bounded by Sweet Avenue, Railroad Street, and former.Burﬁngton
Northern Railroad right-of-way has been remediated by the University of Tdaho and Unocal
Corporation. The University of Idaho has pursued remedial actions for petroleum contaminated
soil at the site. Unocal Corporation has pursued remedial actions for pesticide, nitrate, and
ammonia soil contamination at the site, Subsequent groundwater monitoring indicates that
negligible residual pesnmdc nitrate and ammonta groundwater contamination remains on the site.
Contaminated ground water is not detectable in down-gradient monitoring weils or in Paradise
Creek. Additional investigations are planned for the summer of 1997 (Grupp, 1997).

Nounpoint Source Pollution
Nonpoint poliution sources in the Paradise Creek watershed include agrit:dlture, livestock,

forestry, urban runcff, household hazardous waste, ‘construction, septic system failure, mining,
recreation and wildlife. The relative contribution of several of these sources individually to the
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overall degradation of Paradise Creek is unknown. Agriculture and urban runoff are the two
major sources of nonpoint pollution in the watershed and are better charactenzed within this
report tha.n other sources. -

Aglculture represents the largest d use in the watershed Pollutants that come from
agricultural practices include sediment, nutrients, organic materials, pesticides, and herbicides.
The Palouse hills are very susceptible to erosion due to their topography, soil texture, and lack of
vegetative cover during the period of maximum precipitation’ (November-March). Sediment
sources evaluated which are aﬁ'ect;d by vegetatwe cover mclude a.gnculture fprest 1'oad$2 county
roads, unpa\;ed urban roads,

[ 1
= - ] i .
+ H 1

) ‘ |

ards atiimals near the creek but does not prowde
' a:;lmals included in the operation varies but is not large
it coverage, A surface water drainage System exists ‘which
s the pasture area. The drainage has been enhanced to
ugh animal waste materials may affect the quality of runoff,
o% operated to transport, treat, or dispose of wastes. Dairy animal
e guidance of the University of Idaho's Department of Animal and
o the Idaho Animal Waste Management Guidelines for Confined
_' I9_§3)'-’” Eg'gcts on water, quality from animals within the drainage have
'I'l\/ﬂ)L as nonpomt source contributtons

he watershed outside of the city will use a septic system
site specific investigation, there is no accurate way to
g properly or, which are influencing water quality within

One hundred and forty_ Sar pipes *ha been identified a5 dxrectly discharging into Paradise Creek
from within the City of \«Lpscow‘(gl‘ﬁombrough, 1993). Of these 125 pipes, 77 are street storm
drains from 1;;,085""ca'tch.t§ 4 irty four are from basements, backyards, and play fields and

_the remmnder_arﬁtﬁ;pgfn ' jurces. Tt is suspected that some may be old septic drain field
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outlets.

There is no-evidence to suggest that historical mining activities currently contribute to water
quality problems in Paradise Creek. There is some gravel pit mining active today where basalt is

exposed within the Washington portion of the watershed. Crushed basalt i is used in Latah and
Whitman counties as a road cover.
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24 - POLLUTION CONTROL EFFORTS

Paradise Creek was enrolled in the Idaho Adopt-A-Stream Program in'1990 (PCEI, 1990). The
Palouse-Clearwater Environmental Institute manages the project and organizes activities such as
trash removal, re-vegetation in the riparian zone, and the development of a pedestrianvbicycle path
along the creek. A survey of pipes which discharge to or end in Paradise Creek has been
compléted by PCEL Each pipe was photographed and its location recorded (Thombrough, 1993).

int source 'pql]e._\on prevention projects. Phase
ﬁf thslﬂoodplam the'ﬁMoscow School District Site.
‘wetlands treatment system at the University of
- ‘@ciudes the restoration of the floodplain area and
nd pﬁcget wetlands to treat Storm water runoff at the Sweet
f Idaho Thg niversity of Idaho received the grant and .
ﬂﬁ? : (1997) includes re-vegetating the urbanized riparian
lands along P: Creek from Main Stream to Mountain View
7. bilized with various bioengineering techniques. Finally, PCEI has
proposal to IDEQ and EPA to restore the channel and ﬂoodplam and
gad  Creek upstream of the City of Moscow. _ L&

has produced a comprehensive watershed management plan for
preparing the plan, the District identified and evaluated various
o] strategies to determine the most feasible alternative. Present

d tp achieve water quahty improvements in 2 reasonable time -

The F edex‘alv
phvsxcal and biole £ the nation’s waters (Pubhc Law 92-500 Federal Water
s of 1972). Each state is required to adopt water quality

shellfish, and wildlife while providing for recreation in and on
the water whenever attainable T ;

Section §:03(d) of CWA establishes reqmrements for states to ldentxfy and prioritize waterbodies
which are water qualxty limited (i.e.. waterbodies which do not megt water quality standards).
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States must publish a priority list of impaired waters every two years. For 'waters identified on thig
list, states must develop Total Maximum Daily Loads (TMDLs) set at a level to achieve water
quality standards. TMDLs are defined in 40 CFR Part 130 as the sum of the individual Waste
Load Allocations (WLA) for point sources and Load Allocations (LA) for nonpaint sources,
including a margin of safety and naturai background conditions. In essence, TMDLs are water
quality management plans which allocate responsibility for pollution reduction with a goal of
achieving water quality standards within a specified period of time. :

Reasonable Assurance Of Nonpoint Source Reductions

The US Environmental Protection Agency (EPA) requires that TMDLs that have a combination
of point sources and nonpoint sources, and have waste load allocations that are dependent on
nonpoint source controls, provide reasonable assurance that the nonpoint source controls wili be
implemented and effective in achieving the load allocation (EPA 1991). If reasonable assurance
that nonpoint source reductions will be achieved is not provided, the entire pollutant load will be
assigned to point sources. In the case of Paradise Creek, flow volumes are not large enough to
support a mixing zone during most of the year. The lack of a mixing zone requires all waste load
allocations be based on the discharge flow and are applied to the end of the point source discharge
pipe. Waste load allocations are not dependent on nonpoint source reductions to meet instream
water quality standards because water quality standards will be met for the discharge pdor to
mixing with Paradise Creek. Because this TMDL does not have waste load allocations that are
dependent on nonpoint source controls, reasonable assurance is not applicable.

Nonpoint source reductions listed in the Paradise Creek TMDL will be achieved through the
combination of authorities the state possesses within the Idaho Nonpoint Source Management
Program and the commitments the community has made previously in the existing Paradise Creek
Watershed Water Quality Management Plan. :

Section 319 of the Federal Clean Water Act requires eachi state to submit to EPA a managemer:
plan for controlling pollution from fionpoint sources to waters of the state. The plan must:
identify programs to.achieve implementation of the best management practices (BMPs); a
schedule containing annual milestones for utilization of the program implementation methods, and

for implementation of best management practices; certification by the attorney.general of the state -

that adequate authorities exist to implement the plan; and a [listing of available funding sources for
these programs. The current Idaho Nonpoint Source Management Program has been approved
by EPA as meeting the intent of section 319 of the Clean Water Act.

As described in the Idaho Nonpoint Source Management Plan, the Idaho Water Quality
Standards require that if water quality monitoring indicates water qualrty standards are not met
due to nonpoint source impacts, even with the use of current best management practices, the
practices will be evaluated and modified as necessary by the appropriate agencies in accordance
with the provisions of the Administrative Procedure Act. If necessary, injunctive or other judicial
relief may be initiated against the operator of 2 nonpoint source activity in accordance with the -
Director’s authorities provided in Section 39-108, Idaho Code (IDAPA 16.01.02.3 50).
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The Idaho Water Quality Standards list designated agencies responsible for reviewing and revising
nonpoint source BMPs based on water quality monitoring data as is generated through the state’s
water quality monitoring program. Designated agencies are; the Department of Lands for timber
harvest activities, oil and gas exploration and development, and:mining; activities; the Soil
Conservation Commission for grazing and agricultural activities; the Department of
Transportation for public road construction; the Department of Agriculture for aquaculture and
the Division of Enwronmental Quality for a]l other actmt;es (I'DAPA, 16 01 02, 003)

Existing authorities and programs for assuring unp!exnentatron"of BMPs to %ntrol nonpomtg
sources of pollutxon in Idaho m,(;lude o .

State Agncultural Wa%
Wetlands Reserve Pro
Environmental Qualxty Impro
‘Idaho For Practices

&% ofi %

Water Quﬁhty geg‘m’gcaéu

spec:ﬁc actions needed to control poirit an nonpomt 80
wﬁhaes Upon approval of this TMDL by EPA Regi
sory Group, with the assistance of apprd
ating specific pollution control actions for acluevmg the water quality targets
ise Creek Total Maximum Daily Load. An unplementanon plan is to be co %

évxeﬁ & . EIT

e Cregl Waf%e.rshed Watu' Quahty Management Plan pre-dates :
was ncewed and developed as the most appropnaxe plan for commmunity

of Paradise Creelg Plan includes costs, fundmg sources‘and a schedule for unplememauon of
each actmty A Vities inciude but are not limited to; riparian tree plantings, agncultural best
management’ pracn:.es‘ bioengineering structures, wetland restoration and urban Storm water
system upgmdes, deVe!opment of a tax relief policy for riparian areas,. development of a erosion
control ordman%e and educat:on and mfonnatlon programs. to increase commumty awareness of

commitment for various activities from a number of participants. Pammpants include but are not
limited to: Latah County Commissioners, Latah Soil and Water Conservation District, City of
Moscow, Idaho Division of Environmental Quality and the Palouse - Clearwater Environmental
Institute. These letters of commitment precede the development of the TMDL as does the
Watershed Plan and many of the activities listed in the plan have been completed or are underway.
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3.0 PARADISE CREEXK |
LOADING ANALYSES AND ALLOCATIONS

Paradise Creek is listed on Idaho’s 1996 §303(d) list for seven poliutants: sediment, nutrients,
thermal modification, flow alteration, habitat modification, pathogens, and ammonia. Poilutant
targets, pollutant loads, pollutant allocations and pollutant load capacity are presented for
sediment, total phosphorus, temperature, bacteria and ammemnia in this section.

Pollutant targets are based on numeric water quaiiw standards where they exist, or interpretation
of narrative water quality standards iz the case of sedu”ert and murients. Current poliutant loads
are presented as mass per uni time. Poflutant load allocations are presented as a function of
available flow and allowable pollutant concentration based on the pollutant targets. Load capacity
is divided among load allocations, waste load allocations and a margm of safety. When water
quality monitoring data show that water quality standards have been met and beneficial uses are
fully supported, the TMDL is successful. If this were to occur before the load reductions were
reached, the pollutant target, load capacity and allocations would need 1o be revised.

Compliance for the hsted load allocations will apply to Paradise Creek at the Idaho-Washmgton
border as 2 function of available flow. The Washington State and Idaho State border is :
appropriate for the Paradise Creek TMDL compliance point since the TMDL is based on meeting
the receiving water state’s water quality standards and the flow and water quality data used to
calculate loads were obtained from the \rioscow ‘Wastewater Treatment Plant and the USGS Zow
station located near the border.

The EPA Region 10 does niot currently require habitat modification and Jow alteration o be-
addressed as TMDL pollutants since they do not lend themselves to meeting the minimum
requirements of a pollutant load (mass/time) as defined by EPA guidance on TMDL development.
Because of these practical fimitations,. habitat modification and flow alteration will not be assigned

a load allocation in the Paradise Creek. Flow and habitat modifications will be addressed through
activities implemented for listed pollutants which are addressed in this TMDL.

e [t R, R AR
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3.1 | SEDIMENT
Tal‘get _ | R -

Turb:dlty levels in excess of 25 Nephelometric Turbidity Umts (NTT) over prolonged penods
have been found to increase mortality of aquatic organisms (IDEQ, 1989). The Idaho and
Washington State water quality standards recognize this and provide numeric limitations for
turbidity concentra:gons for full support of cold water %eneﬁczal uses.

i

Sediments other than those i idity may lmpict cola ater blota. It is assumed that a
reduction %sedlment loa in i
dehvered the creek

hlbendfq solids (TSS) B i Bonduc : ington
é937) thdiate that the TSSlturbldlty rélatida i Paradise, Creek is
tl:u.52 ion NTU and TSS leads to 4 TS target of
Yotnd, or, ot to exceed 50 mg/l ghove natural
has found that suspended sediment levels in excess of .

’.I‘-_L A

r _oncentratlons collected by the City of Moscow Waste Wa
pht/flow rating curve based on 2 subset of the TSS samples and

1 4 %USGS allowed an average annual load of TSS to be estimated.

at amotint of TSS present within Paradise Creek upstream of the -

21040 tqnslyr on average.

gamong potentla.l non-point contributions (the various land
ater 3Eros1on Prediction Pro;ect model (WEPP) (ARS 1997).

Total Suspended Solids grab samples and ﬂow rates were collected at the ourlow pipe of the
MWWTP three times a week from September 1995 through August 1996 (MWWTP, 1997).
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During this period, the measured TSS loading to Paradise Creek from the MWWTP averaged 239
pounds per day (Ibs/day) or 44 tons annually. This results in an average TSS concentration of 11
mg/l for an average effluent discharge of 2.5 million gallons per day (MGD). Adjusting for the
permitted effluent discharge limit of 4.0 MGD at 15 mg/1 concentration, the daily load could reach
500 pounds per day (lbs/day). If discharge contmued az this rate for an entire year the load would
be 91 tons per year (tons/yr). :

Figure 8.
Total Suspended Solids vs. Turbidity
Washington State Border “
(Joy, 1987
33
Turbidity= 0.45(TSS) + 2.97
30 + r* =0.86
sigrnificanesp: = 0.001
si gnificanceigsersey = 0.060
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Self-monitoring was conducted by the University of Idaho Aquaculture Research Facility as
required by their NPDES permit. These data indicate that concentrations of TSS leaving the
facility are always below 10 mg/l. Actual concentrations lower than 10 mg/l were not measured.
Assuming a constant discharge of 140 gallons per minute (gpm) and a 10 mg/l average
concentration, an upper estimate of the current TSS load is 3 tons/yr. This is 60 percent of the
facility's current load allocation of 5 tons/yr.

Sediment Allocations

Table 2 lists the calculated TSS load allocations. Nonpoint TSS allowable load calculations were
based on natural background concentrations and target concentrations. As mentioned, current
water qualzty stan&ards for turbidity are based on an increase over natural background levels. The
di ;nces in mua] erosion rates from plot scale modelmg for the Paradise Creek watershed
mdx red that thg*gatural background erosion rate is about 18 percent of the current erosion rate

tarﬁg; as a floating increment above estimated background concentrations. Background
cor;%%ntrauons were back calculated from instantaneous loads reduced to 18% of their observed

valt:% (see @ppendlx A, Table AS). Using this method accounts for natural conditions in which
TSS concentrs ona increase as flows increase (i.e. background TSS concentrations are flow

A point sot ‘TSS load allocation was determined for the MWWTP. The current allocated load
is based on the proposed permit discharge limit of 4.0 MGD and a proposed TSS target of 15
mgﬂ -or 91.tons/yr, This load allocation and the final load capacity for Paradise Creek are based
on ‘Earget ‘coficentrations and permitted effluent discharge. Because of the concentration
requirements, whga the discharge rate decreases, the allocated load decreases as well. Because
ttns allocanon is ba.sed on an end of pipe concentration of 15 mg/], which is less than the target

i it ion, no reduction in cutrent TSS is required form this source.

: na limits of TSS speclﬁed within the Aquaculture facility NPDES permit,

v , It 1§ rect _mmended that a concentration of 15 mg/l not be exceeded at the end of the
facﬂ‘ity s discharge pipe. No flow limits have been specified either (NPDES Permit ID-002715-4),
Therefore, the currept load allocation is based on the maximum rate allowed by the facility design,
or 140 gpm. Thé target concentrations for this amount of flow translates into an waste load
allocation of 5 tons/yr. Monitoring results show that TSS concentrations have not exceeded 10,
mg/l, indicating that no reductions in TSS by the facility is required.

Subtracting the wasteload allocations from the loading capacity gives 260 tonsivr as the avérage
annual TSS load allowable from nonpoint source activities, including the margin of safety (MOS).
Achieving the non-point source allocation will require about a 75% reduction in current load. .
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Table 2. Total Suspended Solids Allocation

Source of Load _ - Amount
(Tonsir) “ - -
MWWTP Wasteload Allocation* 91
SITE Wasteload Allocation® 5
Nonpoint Load Allocation (LAY’ 156
Margin of Safety (MOS)* 104
TSS Load Capacity 356

‘ Based on maximum coacentration of 15 mg/l for the permitted 4.0 MGD.
*Based on maximum concentration of 15 mg/l for an estimated 140 gpm.
*Based on background levels and allowed concentrations above background,
*Reflects 10 percent of current nonpoint load. '

Margin of Safefy

‘The margin of safety for point source sediment allocations are based on the conservative use of 15
mg/l of TSS. This is below the instream water quality target and will not impair cold water biota
(Newcombe and Jensen, 1996). Therefore no explicit margin of safety has been included in the
load allocations for point sources. The margin of safety for nonpoint source sediment allocations
is 10% of the current load, or 29% of the load capacity. The margin of safety was based on
current load to compensate for uncertainties inherent in the background sediment calculations. .

rd
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3.2 TEMPERATURE
Target L -

Low stream temperatures need to be maintained during all seasons of the vear in order to support
aquanc biota and to limit algae growth The Paradise Creek in-stream temperature target is 18 °C
maximum instantaneous. The target is based on current State of Washington Water Quality

Standards for Class A waterbodies (WAC 173-201A-03 0) and is applied at the state line due to
interstate requirements, as discussed earlier. Load capacity is presented in terms of temperature
(measurable indication of heat load). ' LR

Loads __

The current stream temperatures due to point and non-point activities in Paradise Creek were
determined through surface stream temperature measurements by the MWWTP. Current stream
temperatures stemming from nonpoint activities were estimated using the most comprehensrve
temperature data set available. This data was collected upstream of the MWW‘I'P consistently at
8: 09 AM, wgthm the top portion of the water column.

These data. @w' numerous exceedences of the established maximum temperature target :
(App%dlg B): The critical period of the year for stream temperature exceedences is during times
of low flow.and high air temperatures, typically late summer. Three different methods were used
to determm%“tﬁé,current stream temperature during these times, all three utilized the 8:00 AM
stream temp%ratffres collected by the MWWTP. The three methods were an the upper 95th
percentile for summer data (June - September), the most frequent annual maxinmm, and the 2
year return penod peak temperature. AP three of these methods converged on 2 stream -
temperature of 21°C. This temperature, 21 °C, characterizes peaks in the current 8:00 AM stream
temperature loading regime upstream of the MWWTP. A 2°C margin of safety was added to this
8.00 AM t ex;ﬂgtuge to approximate peaks in the daily maximum temperature (Appendix B).

3, Tl ?;'. '-‘5'-5 :

Waste water ﬁ'o'm L;e MWW'I'P is dlscharged into Paradise Creek year round. The summertime
outflow tempefamre from the MWWTP was determined by taking the average of temperatures
recorded at 8:00 AM, three times a week, during the momths of June - September for the period
of record. Eﬁluent temperatures were found to average 19°C during the summer months,

\ iture Facil
Waste water from the University of Idaho Aquaculture Research Facility is also discharged into -
Paradise Creek. The inflow temperature to the facility is generally low (i.e. 13.1°C max) and the
change in temperature due to the brief circulation through the ponds is +/- 0.5°C. This
temperature is well below the temperature targets for Paradise Creek.
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Temperature Allocations

To meet the water quality target stream temperature within Paradise Creek must not exceed 18°C
at any time. Point source temperature loading to a stream may increase the stream temperature
near the outfall, then decrease as energy is dissipated to cooler ambient air or by mixing with
cooler stream temperatures. However, such a decrease in temperature of efffuent discharged to
the stream can only occur when the ambient air or stream temperature is less than the effluent
temperature. Therefore, in order to meet the target established at the state line, the temperature
of water discharged to the stream must be at or below 18°C unless the ambient air temperature or
the stream temperature is less than 18°C.

Paradise Creek temperatures were assessed and allocations were developed for nonpoint and
point sources by using a steady state, conservation of mass, and gonservation of energy approach.
The mathematical relationships used in this approach are presented in Appendix B. In this
method, a characteristic seep inflow temperature is compared with ambient and target
temperamres. .

The proportional differences between the seep and target temperature and the seep and ambient
temperature provide a percent difference in energy content and which is related to temperature
target exceedances. An estimated 42% percent reduction in energy input is required by non-point
activities in order to meet the temperature target (Appendix B). The intermittent nature of
Paradise Creek at low flows requires this reduction take place in perennial portions of the stream.

The temperature for the stream segment downstream of the MWWTP is primarily a function of !
the MWWTP outflow volume and temperature, and the flow and temperature of Paradise Creek. y
The allowable rate of discharge for the MWWTP for 2 variety of Paradise Creek flows and
temperatures are presented in Appendix B. When the stream temperature in Paradise Creek is at

18°C or above, the assimilative capacity of the creek is reached and the effluent temperature must
be no greater than 18°C at the end of the discharge pipe. -

The allocation of 18°C apphes to the University of Idaho Aquacuiture Research Facility as well.
The facility’s outflow was evaluated for its beneficial influence on the stream temperature of
Paradise Creek, Two factors were found to limit outflow benefits: the outflow is delivered to
Paradise Creek at a fairly low rate (max = 0.6 ¢fs), and land application of the cutflow occurs
during the low flow season. Because of these factors little or no cooling currently occurs within
Paradise Crcek as a result of the facility’s cutflow.

Margin of Safety

The uncertain relationship between the 8:00 AM temperature and the maximum temmerature was
taken inro account by adding 2°C to the current stream temperatire based on 8:00 AM
measurements. By adjusting the current temperature condition upward greater reducdons in
thermal input are called for, providing assurance the targer will be meet even if the difference
berween moming and maximum temperature is an underestimate,
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A 10% MOS was also applied to the MWWTP effluent temperature for the current loading
assessment. The amount of outflow from the MWWTP, however, was calculated based on

conservative assumptions relating to conditions within Paradise Creek and do not require an
additional MOS. o s
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3.3 NUTRIENTS

Background

Nuisande algae growth and its effects on dissolved oxygen is complex and difficult to model. The
rate of algae growth is limited by the availability of light, temperature and nutrients. If all
constituents are available in excessive quantities, dense mats of algae will grow. Flow effects
algae growth in a more indirect manner; low flows cause decreases in stream depth, velocity and
reductions in water column volume vs. surface area. These changes may increase reaction rates,
tempex;atures and hght avmlahl; to aquat:c vegetatlon algal growth may be further st:lmulated and

saturat’icin levels;

t ' ! utrie irrgles t B a&se phosphorus
O 1 i W e chit-effe ! coritrol Mbeggd&r&esedmﬂus
) ' ' S pr ddequite uﬁp vements i, water duality,
; %xmmnedmaﬁimre phaifehftﬁeTMDL

c-%lgaé concentrations were higher between the Moscow WWTP and
anywhere else in the Palouse River system. There was not a significant
'between growth of benthic algae and-inorganic nitrogen or orthophosphate
s'ystgm (which includes Paradise Creek) because nutrient loading exceeded the
f the aquatic plants (Greene, K E., Munn, M.M, and Ebbért, I.C, , 1996).
phosphoms (‘I'P) is described below ammonia-N loadmg Is descnbed ina

st

’ a.g hmrnng nutrient in aquat:c systems and is present ina number of

forms. Typically, greater than 90% of the TP present in freshwater occurs

) onstinients in the biota or adsorbed to particulate fnaterials (Wetzel,
198 fraction is inorganic, largely orthophosphate (P0,”), and in soluble

jlited by plants. As a result, this form of phosphorus tends to be rare

Paradise Creek clea:ly has excesswe amounts of TP and .

rRe ai}i:}iv'Ceni;er"éompg;ed TP to orthophosphate and determined
nitoring season, orthophosphate represented from 12% to 92%
1996) This suggasts that phosphorus reaches goncentrations
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system, 2) natural removal of nitrogen occurs mstreem at a much higher rate than thSphorus

" removal, itis logrcal to reduce phosphorus loading from the Moscow WWTP as an it
: control m;rsance algae growth

:'TThe Idaho general surface water quahty criteria statee that “Surface waters must be f

"'Atthough,'
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According to Greene, Munn and Ebbert (1996), chlorophyll a in the South Fork Palouse system
which includes Paradise Creek was not significantly correlated with any of the parameters
measured in their study; this indicated that nutrient loading in this part of the Palouse River Basin
exceeded the nutrient requuements of aquatic plants. Neither phosphorus nor nitrogen were
limiting due to high concentrations of both. The authors further state “most of the inorganic
nitrogen contributed by treatment plants was reinoved from the South Fork system before the
confluence of the South Fork Palouse River with the Palouse River; however, orthophosphate
concentrations remained high until much farther downstream”. Inorganic nitrogen appears to be
used up rapidly by a combination of denitrification and uptake by macrophytes. Both nitrogen
and phosphorus are present in excessive amounts; the Moscow Wastewater Treatment Plant is
identified in this report as well as several other reports as the primary ‘fource of nutnentsfgi g
Paradise Creck. Natural proc.esses ar_e reported to remove appro:omately 93% (Gre_ene," _ tfnn

Accordmg to K‘.renkel and Novot ), al of phosphort 12 te
and less expengive than ‘nitrogen Temoval processes foFwa e@rater i B
current evtdence indicates that: I) neither nitfogen nor phosphonts LK) lnmghg factor 4t present
due to excessive concentrations of both pollutants in the Paradise Creek-South Fork Palouse

Q-v

nutnents that caunse visible slime growth, or nuisance aquatic growth, which unpa:rs
uses " Itis assumed that beneficial uses are impaired due to nutrients only when such g
prese;rt and active. Nutrient {oads would be a concern at other times of year only | 1f sig X
quantities of nutrients were stored in bottom sediments during the dormant séason and lat :
became available during the growing season. This usually occurs in cases where there is a farge
concentration gradient between nutrients in the bottom mud (higher) and overlying water (lower)

and is an order of magnitude more likely under anaerobic conditions (Krenkel and Novotny,

1980). The is no evxd nce thls situation extsts in Paradise Creek.

t, there is no data to prove it, a logical assumption is made that nutrients are
not a year round probl,em in Paradise Creek. Based on the very fine grained nature of the sedunent
load (see geofogy secnon) and hydrology of Paradise Creek, it is reasonable to assume tb,at most
of bottom sediments are flushed during wintér/spring high flows prior to the subsequent growing
season and renewed accumulation of sediment. Therefore, it is assumed that there is an annual
exchange of sediment and associated phosphorus; but no long term storage occurs. Even if this
were not the case, there is no evidence that high concentration gradients or anaerobic conditions
exist in Paradise Creek which could result in recycling of nutrients from sediment to overlying
water. Further support for no net storage of sediment or attached phosphorus is provrded by the
fack of observed aggradation of the Paradrse Creek channel
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Total Phsophorus Target

Natural background is the target proposed by EPA Region 10 for total phosphorus in Paradise
Creek. Based on data collected by the Washington Water Research Center (Sehnabei and Wilson,
1996) at the Idler’s Rest Nature Conservancy monitoring site, natural background total
phosphorus levels average approximately 0.136 mg/l. Observations at this upper watershed site
indicate that even at these relatively elevated phosphorus.levels, nuisance algae problems do not
exist. This is thought to be due to the presence of good canopy cover and lower stream
temperatures at this site. Dissolved oxygen concentrations are always greater than Idaho and
Washington standards when flow is measurable at the Idler’s Rest site. Using Idler’s Rest Nature
Conservancy site as an example, it is expected that algal growth may be minimized and desired
dissolved oxygen levels obtained in the remainder of Paradise Creek through a combination of
increased shading, reduction in temperature and decreased phosphorus loading to concentrations
that will not support auisance algal growth (Kimball, 1997).

Additional data will be collected during the implementation of this TMDL 1o more accurately
characterize background phosphorus levels and to characterize the TP level which meets Idaho’s
narrative criteria. For the purposes of this TMDL, 0.136 mg/l will be considered natural
background for total phosphorus in Paradise Creek. This interim target is subject to change as
more data is made available. The target will only apply during normal growing season months
(May -Oct) because the target is designed to address nuisance aigal growth which is limited
during the remainder of the year by other factors such as temperature, light, and water velocity.

A review of existing literature and documents prepared over the past 25 years by agencies in
Washington and Idaho on phosphorus in the Spokane River/Long Lake system resulted in 2
recommendation of May 15 to October 15 as the initial period for limiting discharge of '
phosphorus to Paradise Creek from the Moscow Wastewater Treatment Plant (Maclnnis, 1997).
By applying a minimum productivity value (0.3 g.C m” day™) to the 1985 algae productivity-in
Long Lake ( fig.10, Soltero et.al, 1986) the algae growing season was defined as May 15 through
October 15. As many differences as similarities can be identified between the Spokane/Long Lake
system and the Idaho portion of Paradise Creek, so further study to determine site specific algal
characteristics should be performed and corresponding adjustments to the growing season-
discharge period implemented as more site specific information becomes availabie.

-_Loads

Data was available from the Moscow Wastewater Treatment Plant (MWWTP) showing results of

‘daily sampling for total phosphorus at the MWWTP outfall. Based on three years of recent datz
(9/1/93 to 8/31/96), total phosphorus values at the outfall during the May 15 to October 13
growing segson are: .

Daily Average TP Concentration . 7.16 mg/1
1593-96 Daily Average Load - 1181bs = 21.5 tons/year
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Daily Phosphorus Loading Capacity,
baséd on 0.136 mg/l TP target 22 bs

The above figures are based on 1.98 MGD average discharge for the time penod exa:mned actual
loads and loading capacity will change based on daﬂv discharge variations.

Using the same daily average TP concentration and reca.lculaunq at the pemm mscharge limit (4.0
MGD), these loads become: <

: elf " om%p of the ﬁcﬂxty s dlscharge shows a maximum concentration of 013 mg/l TP; _thxs _
is just elogthe interim target TP concentration. Maximum current load would be 0.2 Ibld;% TP
at tfu oncentration and the reported design flow rate (140 gpm), slightly less than the lo
i fluent, Discharge from this facility does 0t normaily occur durmg
ad to, Paradlse Creek durmg the critical time period is zero,

Instream pbosphmus and ﬂow data collected at apomt in Paradxse Creek above the %lan tall
was wd to ésumaee tota! phosphorus nonpoint source loading above the MWWTP. This
data was pfovided by the MWWTP (1997). The data set éonsists of 73 samiples cque'czéd between
6!9/92 and 7/ 11/95 Results (May 15 to October 15) show:

Daily Averagg Ig 0 40 mg/l
Daily Averﬁga .]’.@a,d 2bs =04 tonsfyear
Daily Lo__ 0 9lbs

These figures are based on 0.8 MGE erage _ﬂoﬁ?af the above MWW TP iﬁonfibtin
the growing season for the time period examined; actual loads and loading capaciry will B
based on daily flow variations. A reduction of‘approxxmateh 1.3 by/day or 9% reduction in Ioad'
will be necessary to meet the proposed total phosphorus target in Paradise Creek above the
MWWTP outfall. Because most nonpoirit phosphorus loadmg is directly related to sediment
loading, any reductions in sediment loading are expected to produce 2 similar reduction in
phosphorus loads. No additional efforts to specifically address nonpoimt TP are expected to be
necessary since required sedlment load reductions are gre. cer than TP reductons.
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Urban Runoff

Urban total phosphorus loading calculated using the EP A “simple method” is 1758 Ib/yr or
approximately 24% of the total annual nonpoint source loading for the Idaho side of the Paradise
Creek Watershed (see Appendix C). The bulk of the remainder of the nonpoint-source
phosphorus loading is assumed to be due to agricultural and forest activities linked directly to
sediment {oading from these sources.

Total Phosphorus Allocations

Total phosphorus load capacity during the growing season is 5.6 Ibs/day on average. This is
allocated as presented in Table 3. Combined wasteload aliocations are 4.7 lbs/day based on
proposed discharge limits. The MWWTP allocation is 4.5 lbs/day and the aquaculture facility
allocation is 0.2 [bs/day. The MWWTP phosphorus allocation is based on a maximum 4.0 MGD
discharge volume, the actual allowable load is discharge volume dependent and a permit will have
to be written accordingly (e.g. concentration limit as well as maximum mass per day). The TP
nonpoint source load allocauon is also vanable depending on ﬂow but averages 0. 9 lbs/day based
on the data sets exammed -

Table 3. Total PhOSphoms Allocation

Source of Load ' Amount
: (bs/day)
MWWTP Wasteload Allocation® ' 45
SITE Wasteload Allocation® 0.2
Nonpoint Load Allocation (LA) 0.9
Margin of Safety (MOS)"* 15%
i 5.6

' Based on concentration of 0.136 mgfl for the permitted 4.0 MGD.

?Based on maximyum concentration of 0.136 mg/! for an estimated [40 gpm.

*Basex on concentration of 0.136 mg/l and mean growing season streamflow of 0.8 MGD (1.2 cfs)
‘Margin of safety is implicit in the load capacity of 5.6 rather then 6.6.

$This is sn average growing Season load capacity, load capacity on any given day will vary with flow.

Margin of Safety

The more recent and conservative of two data sets was used to set background TP levels;
assuming Idler’s Rest Conservancy site data most closely reflects background conditions. The
earlier data set (1993) indicated that background TP levels may average 0.21 mg/l; combined data
gives 0.161 average TP. The 0.136 mg/t TP target (1994-1995 avg. conc.) is 15% more
conservative than the combined average.
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3.4 _ "PATHOGENS

Target '

e

pe
P
p

Paradise Creek has pathogens listed as a pollutant of concern on the most recenr 303(d) list; the
presence of pathogenic bacteria in a waterbody may limit its beneficial uses and present human
health hazards. Fecal coliform is a non-pathogenic indicator species whose presence suggests the
likelihood that pathogenic bacteria are present. Fecal coliform is the type of bacteria that is
addressed in Idaho and Washington state water quality standards, There are two major sources of
fecal coliform to Paradise Creek, the Moscow Wastewater Treatment Plant and runoff from the
¢ity of Moscow and University of Id ther discrete sources hkely oceur wn.hm the watershed
and need to be cha.ractenzed dunng

' be get for Paradise Creek at the
aslungton state, line; it is also the froposed discharge limit for the Moscow Wastewater

ent P _hﬁ%mverm}%z%ldaho Aquaculture facility. Because the MWWTP does not
' relative to flow and no loadmg capacity for pathogens is

stream dntil nonpoint s%urce reductions are reahzed, it is recommended the MWWTP
quahty standards at the end of the discharge pipe. Discharge limits are also proposed

pmmt:%d discharge (4.0 MGD). Aquacutture facility allocation is based on 140
ign flow. The load capacity for nonpoint sources is based upon instream flow recorded
ove t%e MWWTP Based on three years (9/93 to 9!96) of recent data (WMWWTP, 1997),

Paradise Cg;eek
For 9/93 to 9!96 data set (MWWTP, 1997) calculanons for fecal coliform shows

Washington Water Quahty Std. © 100 cfu/100 mi
Average Concentration 44 cfu/100ml
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Geometric Mean Concentration
Average Flow

Average Load

Load (based on geometric mean)
Discharge flow limit propesed

123 cfi/100ml

2.46 MGD

4.19%10° cfu/day

1.14x10" cfvdey - - -7
4.0 MGD _

Actual loads and loading capacity will change based on déily discharge variations. Adjusted to
represent loading relative to the proposed 4.0 MGD permit limit, values are:

Load capacity

Wasteload allocation (at 4.0 MGD)
Daily Load (based on geomemc mean)
% Reduction necessarvy

1.51x10" cfi/day

| 1.51%10% cfi/day
© 1.85x10" efivday

18%

A reduction of approximarely 3.4x10° cfus/day or 18% reductlon in Ioad will be necessary to
meet Washmgton State standards at the discharge to Paradise Creek.

! ] E .].l I ) ! M

Seif-monitoring by the Umversnty of Idaho detected no fecal cohform presence in discharge water
from the aquacuiture facility. Load capacity and wasteload allocation (7.64x10® cfus/day) are
‘based on a discharge lumt of 100 cfiu/100 ml and 140 gpm desxgn flow. No reductions in load are

required,

N int S L oadi Paradise Creek , _ _
Instream bacteria data {9/93 to 9/96) collected by the MWWTP (1996) at a point in Paradise
Creek above the plant outfall was examined to estimate bacteria nonpoint source loading from the
city of Moscow and the Unwersrty of Idaho. Fecal cohform values are:

Washington Water Quality Std.
Average Concentration
Geometric Mean Concentration -
Average Flow -
_'Average Load

Load (based an géometric mean)
Loading Capacity

Load Allocation

100 cfi/100 ml
326 cf/100 mi
401 cfi/100 ml

8.2 cfs

6.22x10% cfus/day.
8.1x10" cfus/day
2.02x10%° cfus/day
2.02% 10" cfus/day

Actual loads and loading capacity will change based on daily flow variations. A reduction of
approximately 6.08x10" cfus/day or 75% reduction in load will be necessary to meet Washington
Water Quality standards in Paradise Creek above the MWWTP outfall.
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Fecal Collform Allocatmns

Fecal coliform total wasteload allocat:ons are 1.59%10'° cfus/day based on praposed discharge
limits. The MWWTP allocation is 1.51x10" cfus/day.” Aquaculture facility allocation is 7:64x 10"
cfit/day. The fecal coliform nonpoint source load allocatlon 18 variable depending on flow, but
averages 2.02x 10" cfus/day based on the data sets exammed Average annual load capamty is
3.61x10' cfus/day. ' |
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3.5 AMMONIA

Targets -

The proposed South Fork Palouse River TMDL for ammonia in Washington State would
establish a chronic standard of 1.8 mg/l between November-March and 1.1 mg/l between April
and October (Pelletier, 1993) at the Idaho-Washington state line. These targets are based on 4 day
averages; 1 hour average target concentrations of 13.0 mg/l and 9.4 mg/l are proposed
respectively for the same time periods mentioned above. Converted, the targets are 1.9 mg/l
maximum daily and 0.9 mg/! average monthly limits for April through October; the targets are 2.9
mg/l daily and 1.5 mg/! monthly for November through March (Collins, 1997).

Idaho water quality standards include ammonia criteria that are intended to protect cold water
biota. Idaho criteria for ammonia is based on calculations that take into account water
temperature and pH; ammonia criteria are listed in tables TIT and TV of IDAPA 16.01.02.

Washington state ammonia criteria that are being utilized are more stringent than the Idaho
criteria.

The recommended four-day average target for totai ammonia as N, based on the South Fork
Palouse TMDL (Pelletier, 1993), is 1.1 mg/l from April through October. During this season,
when warmest water temperatures occur, Idahe standacds are less stringent than Washington’s in
a pH range of 6.5 to 7.8, at temperatures of 22°C or less. A mutrient study conducted for the
Moscow Wastewater treatment plant from 6/92 to 7/95 showed recorded pH values ranged from
6.9 1o 7.6 in Paradise Creek both above and below the MWWTP, with recorded cresk
temperatures up to 20.6°C. A similar comparison can be made for the November to March
season and its recommended ammonia targets based on the same data set; at the temperatures and
PH recorded for samples collected from Paradise Creek during these months, Washington State’s
1.8 mg/l ammonia target is more stringent than Idaho’s standard.

Ammonia (NI-I3) is the form of nitrogen most readily taken up by aquatic organisms and may be
an important contributor to eutrophication, Much-of the ammonia present in water bodies is

‘generated by bacteria as an end product in the anaerobic decomposition of organic matter (Wetzd,
-.1983) Ammonia is regulated becausc of its toxicity to aquauc organisms.

-Ammonia dissolves in water to form the ammonium ion ('\IH* 7), and exists in equ:hbnum as NH;
and NH," and NH,OH (ammonium hydroxide). Ammonia is harmful to aquatic organisms in

smal! quantxtxes (EPA, 1987). As pH and temperature increase, the percentage of total ammonia
that exists as unionized ammonia increases. Ammonia s also an oxygen-demanding substance,

‘Oxygen is consumed when bacteria convert ammonia to NO, through the process of F nitrification.

(Schnabel and Wiison, 1996).

i
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o



Paradise Creek TMDL; 12/23/97 ' ' 39

.Loads

w .
Effluent from the Moscow WWTP is the most significant source of ammonia fo o Paradise Creek.
Data collected (6/92 to 7/95) from a station at the MWWTP outfall always exceeded the
proposed target concentrations. Ammonia concentrations ranged from 1.2 mg/1 to 10.6 mg/l
(April-Oct) with an average concentration of 4.24 mg/l at the outfall. For the November to
March time period, concentrations ranged from 2.8 mg/l1t0 9.7 mg/l with an average .
concentration of 6.13 mg/l. An average daily reduction in ammonia of approximately 80% is
needed to meet Washington limits at the MWWTP outfall. A comparison of USGS daily flow
recérds (10/86-9/95) for P radise Creek vs typical MWWTP discharge volume (2.5 MGD)

f reqwements are usually (93% of the time) not met except during
: %nmanly during Febmary axfd March on Paradlse Creek;

r:ﬁhe MWW'I'P toward the .
requxrements are even less apt to be met

and Wilson (1996) noted that cb.mn:igspnng runoff (]'an-Apnl), ammonia levels dropped
get els w:thm a half mile below the MWWTP due to relatively high flow levels in
ion to dilution effects, ammonia-nitrogen may be taken up by bacteria,
nacrophytes from late spring to early autumn. Although some ammonia is -
Creek below the MWWTP, ammonia is commonly present in sufficient
Lgy;o euu'ophmnon, dlssolved oxygen depletion, and habltat degrada.tlon

3 gls w ﬁ‘ 1 mg/l or less for all samples reported. No reductions of ammonia will be
edﬂgemgn flow rate was 140 gpm, Permit limits are end-of-pipe discharge limits.
n of the aquamlmre facility, _refer to the NPDES Permitted Facilities section

_Parachse Creek mlmedxateiy above the MWW'TP (6/92 to 7/95),

¢ proposed targets for ammonia. Concentrations varied from below
ging 0.08 mg/l from April through October. Dunng November
“éoncentratons ranged from 0.04 to 1.28 mg/; averaging 0.15 mg/l.
arr;moma ‘were detected in a separate study (Schnabel and Wilson, 1996) from
Iuiy through Sep’tember 1995 4t the 6th and Deakin site 1.3 miles upstream but returned to
concentrauo' bel ta:get levels a the aboue WWTP site.




"Paradise Creek TMDL, 12/23/87 . | : 50

Ammonia Allocations

Ammonia wasteload allocations total 29.9 Ibs/day (April-Oct) and 49.9 lbs/day (Nov-March)
based on proposed discharge limits. The MWWTP allocations are 28.5 Ibs/day-(April-Oct) and
47.5 Ibs/day (Nov-March)., Aquaculture facility allocations are 1.4 lbs/day (April-Oct) and 2.4
Ibs/day (Nov-March). The ammonia nonpoint source load aflocation is variable depending on
flow, but averages 9.3 lbs/day (April-Oct) and 32.8 Ibs/day (Nov-March) based on the data sets
examined. Average load capacities are 41.3 Ibs (April-Oct) and 87 Ibs (Nov-March). Table 4
provides a summary of seasonal ammonia load allocations.

Table 4. Summary ammonia loading information:

Pollutant Targets Daily Average Daily Average Daily Average Daily
: . -Concentration Joad -~ Load Capacity Allocation
Ammonia*
NPS
Apr-Oct, 09mgt 0.08mgl 0.6 Ibs 9.8 lbs 9.3 Ibs
Nov.-March 1.5mgl 0.15mgh - 1.81bs 345bs . 3281bs
Apr-Oct, 09 mgl 424mg/l 141.5bs 30 Ibs 285Mbs -
Nov.-March 1.5mgl 6.13mg/l 2035 Ibs 50ibs | 47.5 Ibs
Aquaculture ) .
Apr-Oct.  09mgft <0.1mg/l <1.8 Ibs 1.51bs 1.4 1lbs
Nov.-March 1.5mg/1 <0.1 mg/ <1.8 Ibs 2.51bs 24 lbs

For armonia lokd calculations, disregarded sample results for 5/4/93. Extremely high flow values (5 times next highest
values) significantly skewed Joading upward. There is high variability for all loading data presented above due to day to
day variabilities in flow. " MWWTP load calculations are based on a 4.0.MGD proposed permit discharge limit.

Margin of Safety

A 5% margin of safety was applied to all sources.

o



3.6 LOADING SUMMARY

The loading capacity (LC) is effectively synonymous with the total maximum daily load (TMDL)
for a waterbody. TMDL is defined as mass per unit time (ex. pounds per day) of pollutant
allowed. . The TMDL is the amount of pollutant that can enter the creek without exceeding the
water quality target. Although the TMDL is defined in pounds per day or equivalent
measurement, in practice compliance is measured as a concentratxon of pollutant in the creek (the
water quahty target) usually expressed in mgfl '

Wasteload allocations (WLA) are established for point sources and load allocations (LA) are
determined for other sources. Load allocations are best estimates of the portion of the total load
that can be contributed by nonpoint sources or by natural sources. When uncertainty exists (this
is almost always the case) about the pollutant to water quality relationship, federal law requires a
margin of safety (MOS) be included in the calculations. The MOS may be numerical or be
anorporated in conservative assumptions used to ‘establish the TMDL; the MOS is intended to
insure that water quality goals will be met gven though uncertainty in the loading capacity exists.
The TMDL= WLA+LA+MOS.

Table J summanze. Pa.rad:se Creek TMDL water quahty targets, pollutant load capamnes load
allocations and ma.rgms of safety.

-
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‘Table 5. Paradise Creek Pollutant Loading Summary

Pollutunt Instream Dlschnrgc Mean . . Wasteload Loud Margin of Reduction
Target - | Limit - Comcnlratlon <t Allocation® Allocation Safely Needed (%4)
Sedineni(185) ok 356 to 156 tons/yr 104 tons/yr
NPS 50 mp/1' ow 60 tons _ 156 tonsfyr 104 tonshyr | 75%
S backgrosnd R ’ | e
. 10 cons, du
MWWTP CAl none
Aquacullure CA? none
Phosphotus (T1') | May l%‘:‘g [ﬁz% Lol LS s ) ' Thhe " 0.9 Ihs
NPS e i | ) . : 0.9 Ibs CA? 59%
MWWTPR . 216ibs . 1A C.A? 98%
Aquaculture 0.13 mg1 | 0.21bs 0.2}bs - -} 0.21bs CAZ none
Fecal Colifonn e T o | 3.61%10* cfu . 159*10“ cfu | 2.02x10" cfu
NPs 100 efu/ 100 ml | 401 cfV100 ml | B.1%10%cfu | 2.02x10" cfic ] * 2.02x10"cfu | CA? 75%
MWWTP ;. | 100 cf/100ml | 123 cf/100 ml | 1.85x10cfu | 1.51x10%<fu 1 5! XIO“’ cfu CA? 18%
Aquaculture ] 100 cfu/100 ml | not detectable none | 7.64x10%cfu }7.64x10%cfu CA? none
Temperature : . .
NS 18°C? NA 23°C* 18°C? . 10%¢ 42%
MWWTP 18°C* 21°C*? CA?
Aquaculture y 18°C* 13°C* CA?
Ammonia T | 93ms? 2.11bs?
NI'S - 32.81st 4.3 1bs?
April-Oct. 0.9 mgA 0.08 mg/l 0.6 1bs 9.3 lbs 5% : none
Nov.-March 1.5 mgA 0.15 mg1 1.8 Ibs 32.81bs 5% none
MWWTP : e . .
April-Oct. 0.9 mg/ 4.24 mg/l 141.5 Ibs 301Ibs ] 2851s 5% .| 80%
Nov. -Murch 1.5 mgA 6.13 mgA 2051bs 50Ibs 1 47.51bs o 5% 1%
Aquaculture gac
Apnil-Oct. 0.9 mg/ <0.1mgn* . | <181bs* 1.5fbs <[ l4bs 5% none
Nov.-March 1.5 mgf <0.1 mg/1* <1.8 Ibg* 2.51bs + | 24 Ibswi o 5% nons

'The TSS instream targel is 50 mg/] above background concentration for 10 consecutive days, derived from Idaho’s mrbldlty cnlcna via a site specific relation of TSS to turbidity.

T hsed conservative assumptions (C.A); these assumptions are discussed for each pollutant within section 3 of the text

* fixcept where ulberwise indicated, loads are presented as doily averages. MWWTP loads are caleulated usmg average daily collccnlrullons {from Discharge Moniloring Records and |
propased eMluent limil of 4.0 Million Gallons per Day (Maclnnis, 1997).

* MWW values we caleulated using the proposed penmit discharge limit of 4.0 MGD. Aqusculiure Facility values are caleulsted based on 140 gpsn design Now (Hutchison, 1997).

* [nstantancous value

* Added (o cutrent load for proposed lond reduetions (see Appendix 13)

? April to Ociober

¥ November to March

* Indicules detection levels of the reperted monitoring.  Actual concentrations and loadings are lower than the numeric values.

NA Mean coneentration is not meaningful for NPS sediment due to varistion in nalural backaround. For lemnerature mean concentration nned current lond sre svnonvmous in this analys
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PUBLIC PARTICIPATION

IDAPA 16 01 02.052 provides requirements for pubhc parnmpatlon in water quality decisions.
Basin Advisory Groups (BAGs) and Watershed Advisory Groups (WAGs) advise Idaho State on
priority unpau'ed waterbodies, management of impaired watershed.s, and recounnend poHutmn
control activities in impaired watersheds. . S _

The Paracixse Qreek Watershed Advisory Group (PCW Aqg ‘was appointed by the
of t@heI o Division o_f Enqunm : Quahty on Decemﬁer 10, 1926 to ﬁ.llﬁll

3601 et seq. Under Idaﬁ
ch@ed wﬁ%' ﬁ wce

i actlons gMed to &‘.‘mtrol point and nonpomt sougce

- ECO gthestaﬁcmthedevelopment of ePamdlse
'group has provxded ghe commumty's perspective of appropnate watershed
I dl -

i Current and ﬁ:mrawater quahty stream management eﬁ'érts will need to
_incorporate concerns of potenna.l ﬁood risks within the Paradise Creek
watershed.

Section 401 of the CWA states that in the case of interstate waters where
State criteria differ, the standards of the downstream state must be met at
;helbord.er The PCWAG believes the Washington State water quality
ndards for Paradise Creek are exceedingly high.

/ &ershed Advisory Group is suppomve of a narrative target for
it but is yn_mmfortable with a numeric target. The Group has
_e Divis on ¢ to provide T\‘[DL unplememanon prows:ons which

The Paradise Creek Watershed Advisory Group disagrees with the interim
pk;osphorus target proposed. Meeting the phosphorus target will require

" expensive phospharus treatment at the Moscow waste water treatment
plant or no discharge of effluent to Paradise Creek during the late summer

N&;ﬁent' Targes
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low flow peniod. The Watershed Advisory Group advises the Division that
it is more economical and socially acceptable to pursue incremental
reductions in phosphorus loads from the waste water treatment plant and
determine the need for subsequent load reductions based on future water
quality monitoring results, 3

The Paradise Creek Watershed Advisory Group met at ieast monthly and on more than one
occasion twice monthly. The meetings were held in the City of Moscow Council Chambers and
were open to the public and typically well attended.

The Idaho Division of Environmental Quality would like to thank each and every member of the
Paradise Creek Watershed Advisory Group. The challenge is not a easy task, the desire and ability

to participate is admirable and the Idaho Division of Environmental Quality commends their
efforts. T

Public Comments

The Paradise Creek Draft TMDL was made available for public review and comment November
5, 1997 through December 5, 1997. Notification to the general public of the opportunity to -
comment on the draft TMDL was made in the Moscow Pullman Daily News and the Lewiston
Tribune. The draft TMDL was made available for public review at the Lewiston Regional DEQ
office, the Moscow City Library, the University of Idaho Library, the Moscow City Hall, the

Palouse Clearwater Environmental Institute, and the Latah Soil and Water Conservation District.

Copies aiso were provided to a number of individuals upon request. '
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Acronyms/Abbreviations

ACRONYM OR . FULLNAME . -~

" -. - -

ABBREVIATION

ARS wiAgrictﬂun'ai Research Station B

ASCE American Scciety of Civil Engineers

BAG Basin Adwsory Group

BMP or BMPs Ba‘tMmagementPracuce or Best Management Practices

BOD or BODS Biological Oxygen Demand or 5-day Biological Oxygen Demand

BURP Beneficial Use Reconnaissance Pro]ect .

°C o § | degrees celsius % @ : ﬂ

CAFO. .| Confined Animal Feeding Operations

CBOD .- -{ Carbonacecus Biological Oxygen Demand - .. rE
CERCLA Comprehensive Environmental Response Compensation and Lisbility Act of 1980

4 Confined Feeding Operations

Code of Federal Regulations

cubic feet per second

colony forming umits

Combined Sewer Overflow

Clean Water Act

Division of Environmental Quality

Dissoived Oxygen

 Discharge Monitoring Report or Discharge Monitoring Reports

Extremely Hazardous Substances

United States Environmental Protection Agency

_ Emergency Plamming and Community Right-to-Kaow Act

Epbemeroptera, Plecopters, Trichoptera Insect Orders

Endangered Species Act
feat © -
FY Fiscal Year
GIS Geographic Information System
ha hectare ‘
H1 Habitat Index
HUC or HUCs Hydrologic Unit Code or Hydrologic Unit Codes
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ACRONYM OR FULL NAME
ABBREVIATION
IDAPA Idaho Administrative Procedures Act
IDEQ Idaho Division of Environmental Quality
IDFG Idaho Department of Fish and Game-
IDHW Idaho Department of Health and Weifare
IDL Idaho Department of Lands
IDWR Idahbo Department of Water Rescurces
kg kilogram
I liter
LA Load Allocation ’
Ibs pounds _
LC Loading Capacity ~ {which = TMDL = Assimilative Capacity)
LUST Leaking Underground Storage Tank
MBI Mecroinvertebrate Bictic Index
MGD million gallons per day
m meter
mg milligrams
mgfl milligrams per liter
mi milliliter
MOsS Margin of Safety
bg " mictogram
ug/l micrograms per liter
MWWIP - Moscow Waste Water Treatment Plant
NAWQA National Agriculture Water Quality Assessment
NMP _ | Nutrient Management Plan’
NPDES Nationsl Pollutant Discharge Elimination System
NPS Nonpoint Source
NRCS Nanural Resource Conservation Service
NTU nephelomerric turbidity unit _
PCEI Pajouse Clearwater Environmenta! Institute
PNRS Pactic Northwest River System (EPA Numbering Systern)
RCWE Rurai Clean Water Project

RM or RM.

USGS River Mile
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T

. ACRONYM OR FULL NAME

‘ ABBREVIATION
o L |

SARA Superfund Amendments and Reauthorization Act of 1986
- SAWQP - State Agricultural Water Quality Program

o sCC Soil Conservation Commission K

SCD or SCDs Soil Conservation District or Soil Conservation Districts

- scs © | Soil Conservation Service
e South Fork of the Palouse River

Stream Segments of Concern’ :

University of Idzho

"United States Department of Agriculture

United States Environmental Protection Agency

'} United States Forest Sevice

' | United States Fish and Wildlife Service

. United States Geological Survey

H Ll i
;. Watérshed Managemeut Plan

WQLS Water Qualice Limited Segment

WSU - eisy | Washington State University

wwip _. Wastewater Treatment Plant

yr year - -
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GLOSSARY
Alevin - Newly hatched salmonid still dependent on yolk sac; remains in sweam Yed gravel untl yolk sac is absorbed.

Aeration - a process by which a water body secures oxygen directly from the armospheze, the 2as tI:c:: enters into
biochemical oxidation reactions in water.

Anadromous - Fishes, such as salmon and sea-run trout, that live part or she msiority of their lives in the sait water but
refurn to fresh water to spawn.

Aquifer - a water-bearing bed or stratum of permeable rock, sand, or gravel capable o vielding considerable quantities
of water to weils or springs.

Adsorption - the adhesior: of one substance to the surface of another; class, for ’{amptc, can adsorb phosphorus and
orgamc molecules.

Aerobic - describes life or procmes that require the presence of malecular oxyzen.
Algae — small aquatic plants that occur as single cells, colonies, or filamezs.
Alluvial - mwnsplidatéd recent stream depomtxm

Ambient - surounding, external, or unconfined condiions.

Anaerobic - describes processes that occur in the absence of molecular excygen.
Anoxia - thr;- condition of oxygen deficiency |

Antidegradation - A federal régulation requiring the States tq protect high quaiity wasers, Waters standards may be
lowered to allow important social or ecopomic’ development only ater aci=quate public participation. In all mstn.nocs
the existing beneficial uses must be maintained.

Aquatic - growing, living, or frequenting water.

Assimilative Capacity - an estimate of the amount of pollutants thar can be discharged to apd processed by a waterbody
and still meet the state water quality standards. [t is the equivalent of the *.oading Capacity which is the equivalent of the
TMDL for the waterbody.

Autotrophic - an ecosystem is considered autct:;ophic if the majority of De enegy reguired “of grewth and mainrenance
of organisms is produced by plaats within the system.,

Basait - a fine-grained, dark.colored extrusive igneous rock.

Bedload - material, generally of sand size or larger, carried by, & swearn 2a or ~mnediately above (3 7) its bed.

T

_,
.
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Beneficial uses - any of the various uses wiich may be made of the water of an area, including, but not limited to,
domestic water supplies, industrial water supplies, agricultural water supplies, navigation, recreation in and on the
water, wildlife habitat, and aesthedcs. | T e

Benthic organic matter - the organic maiter on the bottom of the river.

Benthic - pertmmng to or living cn the bottom or at the greatwt dcpths ofa body of wa:cr

Benthos - macroscopic (sex withaut aid of a microscope) organisms lmng in aud on the bottom sed:ments of lakm and

i

streams, Originally, thctu‘mmmtthclakebombm:tlsnowapphedalmostumforml ] _-.“Bémw!i____\_’ aged

P

with the substrate,

Best Management Practice (.BMI’)~ 2
reducing pollul.‘lon' on inputs from point or Soapoint s

Biomass - thewe:ght of b:ologlcal mattex. Standmg cmp is the aummt% biomass (e.g., ﬁsh or algne} in

wat:ratagwentlmc- OﬁmmmdmmufgrmspasunMQfMﬁoe

Coliform bacte group of bacteria predominantly inhabiting the intestines of man and animal but also found in
soil. Collfm'n;bactm%a;:; cgramonly used as indicators of the possible presence of pathogenic organisms.

Colluvium - tpagerial t 0 2 Site by gravity.

Decomposition - the trms:crmauan of organic molecules (e.g., sugar) to morgamc moleculm (c g., cu-bon d:ox:dc and
water) through bmlogu:a] apd non-biological processes. o

Designated Beneﬁcml Use or Designated Use - Those beneficial uses ass:g:,ed to identified waters in [dabo
Department of Health and "Velfare Ruies, Title |, Chapter 2, *Water Quality Standards and Wastewater Treatment
Requirements:, Sections 1 10. through 150. and 299., whether or not the uses are being attained.

Dissolved oxygen - 6ommon1y aubreviated D.O., it is the amount of oxygen dispersed in water and is usually expressed
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as mg/L. (ppm). The amount of oxygen dissolved in water is affected by tempcrénu'e, elevation, and total dissclved
solids.

Ecology - :.c:enuﬁc study of relationships between organisms and their enviroument: also defined as the study of the
structure and fimetion of nature. -

Ecosystem - a complex system composed of 2 community of flora and fauma taking into account the chernical and
physical environment with which the system is interrelated; ecosystem'is usually defined to inciude a body of water and
115 watershed, :

Efftuent - & discharge into the environment; often used to refer to discharge of untreated , partially treated, or treated
pollutants into a receiving water body.

Environment - collectively, the surrounding conditians, mﬂucnccs and hvmg and mert matter that affect a particular
organism or bmiogcal COMmIMunity. :

Eolian - windbiown

Erosion - the wearing away of arces of the earth's surface by water, wind, ice, and other forges. Cuimnl{y—mduced
erosion is that caused by increased nmoff or wind action due to the work of man in deforestation, cultivation of the jand,
overgrazmg, and disnwrbance of the natural drainage; the excess of erosion over that normat for the area.

Eutrophic - from Greek for well—nomshed," describes a body of water of lugh photosynthetlc a::tmtv and Jow
trapsparency.

Eutrophication - the process of physical, chemical, and biological changes associated with -n_uhiei:t, organic matter, and
silt enrichment and sedimentation of a body of water. If the process is accelerated by man-made wfluences, it is tn;mcd
cultura] eutrophication. Eutrophication refers to natural addition of nutrients to waterbodies and to the effects of
artficially added nutrients,

Existing Beneficiai Ose or Existing Use - Those beneficial uses sctually attained Iin waters on ot after November 28,
1975, whether or not they are designated for those waters in Idaho Department of Health and Welfare Rules, Title I,
Chapter 2, "Water Quality Standards ad Wastewater Treatment Requirements.”

»

Fecal Streptococei - a specics of spherical bacteria including pathogcmc straios found in the intestines of warm blooded
animafs,

Feedback Loop - 2 component of a watershed management pian slratcgy that provides for accoumtabiiiry or argeted
watershed goals. :

Flow - the quandty of water that passes a given point in some time increment.

Gradient - the slope of the stream bed profile.
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Granitic « derived from granite; coarse to medium grained intrusive {gneous rock

Gmundwater water found beneath the soil's surface; saturates the stratum at whlch it is located; often connected to
surface water. _ =

Groawth Rate - the amount of new plant tissue produced per a ngen time unit of ume. It 15 also o measure of how
quickly a plant will develop and grow g

Habitat - a speciﬁc type of place that is cccupied by an oféanism, a pOpu;aﬁoﬁ or acommumty

Headwater - the origin or begjnning of g stream.

Hydrologic basin - ‘I‘heareaoflanddmnedbyanvn‘sysmareachofanverand;lxmbutancsmthat ch,

cong

closed basin, or a group of streams fmjmmg a"dramage ares. ;_?'Iipm’ are s;x%asms described in the Ni

# 8 process of acuvuy mvolvmg application of wastewater, surface water, or semx-hqmd material to
the land sm-facaﬁor the purpese of d:sposaL pollutant removal, or groundwater recharge. Loy s
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Loading Capacity - the maximum amount of pollutant a watei body can safely assimiiare without viciating stale water
qualiry standards. It is aiso the equivalent of a TMDL.

Loam - moderately cosrse, medium and moderately fine-textured soils that include such texturs! classes as sandy lt;am,
fine sandy loam, very fine sandy loam, silt loam, silt, clay loam, sandy clay loam and silty clay loari

Loess -is defined as a uniform eolian {wind-blown) deposit of silty material having an open structure and relatively high
cohesion cue te cementation by clay or calcareous material at the grain tontacts, A characteristic of loess deposits is that
they can stand with nearly vertical slopes (ASCE P1826). Ervsion potential is highty dependent on tovography; ranges
from low w0 very high within the Paradise Creek watershed.

Luxury Consumption - a chemical phenomenon in which sufficient nurients are availabie iz either the sediments or
the watex column of a waterbody, and the aquatic plants take up and store an abundances in excess of the plant’s actual
geeds. R

Macroinvertebrates - aquatic insects, worms, clams, spails, and other animals visible withow aid of a microscope, that
may be associated with or live on substrates such 2s sediments and macrophytes. Ther supply a majoc pomon of .ﬁsh
diets and consume detritus and algae. A

Macrophaytes - rooted and floating aquatic plants, commonly referred to as water weeds, These plarmrs may fJower and
bear seed.  Some forms, such as duckweed and coontail (Ceratophyilum), are free-floaring forms without roots in the
sediment. .

Margin of safety - an implicit or explicit component of water quality modeling that accounts for the mcertamty about
the relationship between the pollutant loads and the quality of the receiving waterbody.

Meap - the arithmetic mean is the most common statistic familiar to most people. The mean is calculated by suzming
all the individuai observations or items of a sample and dividing this sum by the number of items in the sample. The
geometric mean is used ta calculate bacterial nirmbers. The geometric mean is a back-ransformed mean of the
logarithmically transformed Variables.

Meter - the basic metcic unit of length; | meter = 39.37 inches or 3.28 feet.
Miltigrams per liter.(mg/L) - see parts per miltion.

Millon galions per day (MGD) - 2 unii of measure for the rate af dxscharge of water, ofien used 1o measyre flow at
WWTPs. Itisequalto ] 55 cubic feet per second.

Monitoring - the process of watching, observing, or checking (in this case water). Toe entire process of & water av_a_hty
study inciuding: planning, sampiing, sampie analyses, data analyses, and report wridne and distribution.

MOS - Margi of Safety. This accounts for any lack of knowledge concering the refarionship berwezn poilutant loads

and the = ater quality of the receiving waterbody. Itisa mqmrcd component of a TMDL and is often incorporated into
the conservarive assumptions used 1o develop the TMDL ¢ generaily w:l.b.m the calculacons or modeis?.

A
i
'
:
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Mouth - the location where a water body flows into a larger waterbody.

National Pollu.tion Discharge Elimination System (NPDES) - a national program from the Clean Water Act for
issuing, modifying, revoking and reissuing, terminating, monitoring and enforcmg pcmuts to discharge pollutants to
waters of the United States, including pren'eauncnt requirements. .

Nitrogen - a nutrient oss:ntial to plant growth, often in more dcmand than availabie supply.

Nonpoint Seurce - A dispersed source of pollutants such as a geogmph‘ical erea on which pollutants are déﬁrosited o
dissolved or suspended in water applied to or incident on that area, the resultant mixwure being carried by rumeff into the
waters of the state. Nonpoint source activites include, but are not lnmwd to irrigated andnon-ungatedhgds used for
grazing, crop production and snlvm:ltm‘ log stcn-age crramng; urban Br:as constructlon sltcs, recreation.

g thcﬂowofnumcntsﬁnmonecompmentofmeoosystcmtoanotha aswhenmwuphytesdscmd
; tymbecomgyaﬂablemdgae(orgamcmmmcphmmdm)

x - ttmemalmals,usual‘tyorgamc, in a waterbody which consume oxygen during
' Sedmmtcmbcmoxvgcn-dnmnd:ng material,
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alkaline (pH = 14). pH 7 is newral, and most [ake wﬁtcrs rahge between 6 and 9. pH values less than 7 are considered
acidic, and most life forms cannot survive at pH of 4.0 or lower,

Phased TMDL - A TMDL which identifies mterim load allocations with further monitoring to gauge success of
management actions in achieving load reduction goals and the effect of actua load reductions on the water quality of a
waterbody, Under a phased TMDL, the TMDL has load allocations and wasteload allocahons calculated with margins
of safety to meet water quality standards. :

Phosphorus - a nutrient essential to plant growth, typically in more demand than the availabie supply.

Phytoplankton - microscopic algae and microbes that float freely in open water of lakes and oceans.

Point source pollution - the type of water quality degradation resulting from the discharges into receiving waters from
sewers and other identifiable "points.” Comroon point sources of pollutior are the discharges from industrial and
municipal sewage plants.

Pretreatment - the reduction of the amount of pollutants, the elimination of petlutants, or the alteration of the nature of

poilutant properties in wastewater prior 1o or in liet of discharging or otherwise introducing such potlutants ifito &
WWTP,

Primary pmductmty - the rate at which algae and macrophytes fix or convert light, water, and carbon dioxide to sugar
in plant cells, Commoniy measured as m.tlhg:rams of carbon per square meter per hour,

Reach - & s&éam’swtion with fa.idy homogenous charactm'stits.

Respintion - process by which organic matter is oxidized by orgamsms. mcludmg plants, ammals and ba.ctma. The -
process releases energy, carbon dioxide, and water.

Riffle - A shaliow, graveily area of stream bed with swift current.
Riparian - associated with aquatic (strearms, rivers, lakes) habitats. Living or located o the bank of a waterbody.

Runoff - the portion of rainfall, melted snow, or irrigation water tﬁat flows across the surface or through underground
zones and eventually suns info streams.

Sediment - bottom material in a bedy of water that has been deposited after the formation of the basin. It originates
from remains of aquatic organism, chemical precipitation of dissolved minerals, and erosion of surrounding lands..

Settieable solids - the volume or weight of materia! that settles out of a liter of water in one hour,
Specific conductanes - aiso known 25 specific conductivity. It is a numerical expression of the ability of an aquecus

solution 1o carvy eiectric currens, expressed in «mbos/or ar 25°C. Conductivity is defined as the reciprocal of the
resistivity normaiized to a | em cube of Liquid at a specific temperature and is an indirect measure of dissolved salids.




Paradise Creek TMDL, 12/23/97 s

Stagnation - the-absence of mixing in a waterbody

Stochast;c_ gf, or pemm.mg to, 3 process mvolvmg a randomly dctexmmed sequence of observations sach of whxch is
consldcr&'i

AL

Stream Segments o Concern (SSOC;) Stream segments 1 nommated by the pubhc and. d:s:gnar.nd by a committee
whose members are appomtcd by the Governor. - .

- produ
§I-v.m:getaun:m\, algal abundance, and water clarity.

<1.@11pa:ésinglh:oughwa:crisscancrndduetdsuspcndedmﬁa:etials.
etmion and mzmmlzc photoayuthesis, thcrebv causing a"dmasc in
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Waste Load Allocation - 2 portion of receiving water's loading capacity that is aflocated to one of its existing or future
point sources of pollution. It specifies how much pollutzat cach peint source can release to a waterbody.

Water column - water between the interface with the ammosphere at the surface and the interface with the sedimcnt
layer at the bottom. Idea derives from vertical series of measurements (oxygen, temperature phesphorus) used to
characterize water.

Water Pollution - Any alteration of the physical, thermal, chemical, biological, or radioactive properties of any waters
of the state, or the discharge of any pollutant into the waters of the state, which will or is likely to create a nuisacce or to
render such waters harmful, detrimental or injurious to public health, safety or weifare, or to fish and wildlife, or to
domestic, commercial, industriaf, recreational, assthetic, or other beneficial uses,

Water Quality Limited Segment (WQLS) - any water body, or definable portion of water body, where it is known

that water quality does not meet applicabie water quality standards, and/or is not expected to meet applicable water
quahty standards.

Water Quality Management Plan - 2 state or areawide waste treatment managcment plan dcveioped and updated in
accordance with the provisions of the Clean Water Act,

)

Water quality modeling - the input of variable sets of water quality data to predict the response of a lake or stream.
Water table - the upper suxface of groundwater, below this surface the ground is saturated with water.

Watershed - 2 drainage ares or basin in which all land snd water areas drain or fow toward a central collector such as-a
streaun, Tiver, or lake at a iower elevation. The whole geographic region contributing to a water body.

Wetlands - lands transitional betwesn terrestrial and aquatic systems where the water table is usually at or near the
surface or the land is covered by shallow water. Wetlands must have the following three attributes: (1) at least
periodically, the land supports predominstely hydrophytes; (2) the substrate is predominately undrained hydric soil; and
(3) the substrate is on soil and is saturated with water or covered by shallow water at some time during the growing
season of each vear, .

WLA - Wasteload Allocation for point sourees.

-






- three tlmes a week, year% nd;, wi

Current Loads :{;. L i

Nonpoint Source L.oad o :
A nonpoint Total Suspended Solids (TSS) load for Paradlse Creek was detemuned R

through instream measurements of TSS by the City of Moscow Waste Water Treatxfnent
Plant (MWWTP): A TSS/flow rating curve was developed based on these” samples ‘and
instantaneous USGS flow. An average annual TSS logd was determined using a TSS/flow
curve for daily TSS and daily USGS flow data. TSS data used for raj;ng curv : _

period, These data mclude ms@ntaneoug

075 kiiles .

Figure A1. MWWTP and USGS Sample Locations




Average hourly flow values are available in electronic format for the period of record.
Hourly flows, hawever, are published for the most recent 18 month period only. In
addition to these data sources, archived hourly flow data can be obtained in hard copy
from the USGS. A sub-set of archived instantaneous 8:00 AM flows were also made
available for +his analysis (Hankely, 1997). )

A series of sediment rating curves were developed for each year overthe period of record
using the natural log of the TSS and the archived instantaneous flow data. An
examination of how these sediment rating curves changed over the period of record is
presented in Table Al. Correlation coefficients between In(TSS) and In(fow) for the 8:00
AM flow data set were consistent over the period of record.

Table Al. Statistical Summary of Annual Rating Curves, 1980-9¢

Water R Square Standard Observations Intercept Slope of Annual Average

Year ‘ Error : LNFLOW) Precipitation Ln(Fiow)

: " (inches) -
1980 037 1.02 232 305 050 - 286 . .. 0.50
1981  0.42 0.85 252 2.68 0.51 27.1 0.38
1982 0.49 0.89 200 274 - 051 300 . 048
1983 057 0.62 165 . 232 . 048 293 . 073
1984  0.65 0.74 140 2.69 0.61 274 .0.64
1985  0.52 0.80 131 2.51 0.56 .. 234 0.68 .
1986  0.72 0.58 131 2.38 0.60 27.5 041
1987  0.63 0.76 135 2.62 0.87 21.8 0.10
1988 045 0.97 125 2.70 0.69 218 003
1989 0.5 0.72 . 131 2.08 0.55 27.0 0.55 -
1990  0.69 0.72 140 1.88 0.76 254 0.71
1991  0.54 0.77 134 2.19 0.54 267 058
1992 0.51 0.84 145 2.21 0.68 248 . -0.17
1993  0.67 0.75 144 2.03 0.63 248  0.57
1994  0.57 0.80 140 2.01 0.84 17.5 -0.37
1995 0.54-  0.89 141 1.64 0.60 1.03
1996  0.70 0.88 142 1.96 0.65 0.50
1997 - "0.61 0.92 90 2.10 0.68 - 2.12
Totai  0.51 0.91 2718 2.37 0.59

A sediment rating curve based the TSS grab samples and the hourly flow data was
developed in order to estimate the TSS over the entire USGS flow data period of record
(Equation 1). The regression between the 8:00 AM grab samples and the 8:00 AM flow
data allows an estimate of TSS exiting the basin for any given flow. It was assumed that
no temporal autocorrelation was present within the data set due to the small drainage size
of Paradise Creek upstream of the MWWTP,



more accurately predlcts the average daily TSS load (Manson, 199‘?)

5'?' _Logg [2 76 + (1 53 Q.,,) (o 0016 Qud) + (1 14E-6 Q.,,,’)]2 |

A3

The most recent 18 months of data were used for establishing the sediment rating curve
used in the current TSS load analysis. This decision was based on the following rational:
(1) the last 18 months would most likely be the most representative of current conditions;
and (2) the 18 month data set covered the highest flows of the entire penod eliminating
any extrapolation for loads during these flows.

C= 7.434 * Q™% (A1)

where C = TSS concentration (milligrams per lite (mg/1))
Q =flow (cubic feet per second (cfs))

Equation Al is based on hourly flow and instantaneous TSS concentrgtlorx%
utilize daily average flow, an equation based on the dally average flow and da;l
TSS concentrations was needed. It was noted that as the average daily flow jncr
standard deviation of thé mdlyldual hourly flow %alues a]so'fncreased Eu‘s LY
was determined for eadh of Ihe hm intervals using the [jourfy QSG fow
These hourly TSS and hourly flow values %e%b avera.ged for’ daily TS
Thesg average values were then plotted against each oth -for & firgal &
the average daily flow and average daily TSS énc trati (Equa on AZYY T
better incorporates the increase in standard deviati ﬁ'dm the hourly to thé'dai

.zﬁz S

é" Q.,,, = daily average ﬂow (cfs)
Load = daily average TSS 1oad (mgll)

Insertmg the USGS average daily flow for the penot’I of record into Equaﬁon A2
total load of 19,376 tons for the seventeen years. This equates to approximately 1040
tons per year (T/yr) or 2.85 tons per day (T/day). Note that in order to utilize the en
flow it is assumed that the fine particles collected within the top 6 to 12 inches of the ©
water column are umfozmly dlstnbuted throughout the water column

Flgure A2 shows how Equatlon A2 compares to the observed load and ﬂow relatlonsh.lp.
Table A2 outlines the analys;s of variance for the relationship.
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Flgure A2 Dmly Average TSS Load versus Dally Average Flow o

| 'l‘able A2 Equatlon A2 Analysxs of Vanance

Root MSE 3.42 R-Square 0.997 _
.]_)ep Mean 25.37 S - Ad: R-Square 0.997 . . |
s CV. 11.65 o

Parameter Eshmates
DF Parameter Estimate Standard Error . TforHO: «
' Parameter = 0 .

276 179 154 o "

1.53 9.38E-3 1632 0.0001
-1.60E-3 489E5 332 . . 0.0001

1.14E-6 6.00E-8 20.7 0.0001

'I'wo dxfferent approaches were used to validate that the sediment lcad estunated thh the'
MWWTP TSS data is less than the total sediment load in Paradise Creek. One approach
was to’ compare TSS 1oads based on depth integrated samples found in similar basins _
within the Palouse regioi. (Boucher, 1970) (Table A3). The other was to apply a particle
size distribution for those sediments trapped in the stream channel and compare those S
distributions mth sediments found in adjacent streambanks (Reid and Dunne, 1996) (Table
A4, Figure A3),

A summary of sedxment yields from adjacent basins is presented in Table A3, A |
comparison between these yields and what might be a yield for Paradise Creek based on
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relative basin size shows that the annual yield for Paradise Creek should be in the range of
15,000 to 37, 000 T/yr. This assumes similar geology, land use patterns, channel transport
mechamsms among the basms exanuned

W. i

Table A3. A Summary of Sedtment Yxelds from Adjacent Basms (Boucher, 1970)

Sediment Yield
(Thyr)
South Fork of the Palouse River at Pullmzm _ 14700
Missouri Flat Creek at Pullman 35700
South Fork of the Palouse River - Pul]man to Colfax g 25200 ;
South Fork of the Palouse River at Colfax %‘* 20580

tal suspended scdunqnt depth integrated data and not
i present analy31 - Research comparitig amounts of
w’that total suspended sediments
997):* This would indicate that
nts would be around 2080 T/yr.

Flto! ; solids) ‘measuregd By the MWWTP to the total®®
f‘ound in Boucher § study indicaes that the TSS measured at the

Vo ' .
1 . 1 .

Boucher’s study wa% basgd
. total suspendze& soli 3 da@ (

in

ﬂon ‘available for suspended transport (Reid and Dunne, 1996)
own as wash load, genera]ly consists of very fine sand to coarse silt
nrn)). However, the size and amount of particle suspension also
pe and v:scos:ty (Guy 1970; Leopold et al., 1964).

"ndugcged‘bn sml samples collected in areas outslde the stream
; stggam channel. A total of six samples were collected from
n the Paradis¢ Creek watershed (Table Ad). These samples were

.U§ Sleves (8 16, 18, 35, 60, 200 230, and 300 (range236mm

e:é \;‘f

le ds0 _ ds4
0.038 025 2
0.038 0.074 0.25
50035 023 1.5
= <0.03  0.03 0.063
<003 0.04 040
‘<003 008 05

- Tdier'sR
Idler's Rest
Darby Road.
Darby Road
USGS Gage
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Bank soil samples, with adjacent streambed samples, were collected from the upper
watershed and mid-watershed areas. The upper watershed soil sites were at Idler’s Rest, |
on the slopes of Moscow Mountain. The mid-watershed sample sites were located where
Darby Road crosses Paradise Creek.

Results from the particle size analysis indicate 50 percent of the undisturbed soil sampie
particles are less than 0.25 mm (fine sand). The forested sample consists of gravel size
granitic material, and the agricultural sample consists of cohesive loess gravel to sand size
material. Based on composition, grains in the forested sample likely have a greater fall
velocity, therefore, the agricultural sample inherently prov1des a greater proportion of
suspended sediment (Guy, 1970)

The donunate grain size of strea.mbed sedxments were found to vary within the watershed
(Figure A3) and seem to relate to the underlying geology. Near the headwaters, the

 Idler’s Rest stream, deposn sa.mple is mainly medium to fine'sand and consists of quartz

L and, feldspar matenai 'I‘he stream deposit in the central portion of the watershed (Darby
o Road) is 84 percent coarse silt material and consists of Palouse ioess material, Samples

~ collected near the Idaho-Washmgton state line consist of' a mix of Ioess gra.mte and basalt
- :_'z..matenal wuh a shghtly coarser dommate particle size.
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ool ol 1 10
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Figure A3. Cumulative Particle Size Plot of Paradise Creek Soil and Sediment Samples
As mentioned, the grain size distribution differences between bank soil and stream deposit
samples were examined to validate whether the TSS sediment load estimated from the
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MWWTP data is less than the total sediment load for Paradise Creek. Streambed and
streambank samples collected in the upper portion (Idler’s Rest) and the central portion
(Darby Road) of the watershed have the same general degree of sorting.

Gram sizes greater than O. 25 mm constltute 30 to 50 percent of the bank material, while
grain sizes less than 0.062 mm (coarse silt) make up 25 to 35 percent, Compared with the
streambed material where 84 percent of the matenal is made up of large grain sizes, an
estimated 30 percent of the ﬁner matenal appears to have been transported downstream
during flow events. o :

Given the non-homogenous p"artlcle dlstnbutlon% fourlld algng g;og gr
geologies have on th

based on TSS data only. While,”
cold water biota, it is assumed that a reduction in’

%é ds for turbldlty ar‘é based on an increase over £

: ackground levels of a pollutant are defined in the State of Idaho

- aQJ‘The biological, chemical, or physical condition of waters
thediately upstream (up-gradient) of the influence of an individual

. If several discharges to the water exist or if an

ement is absent, the department (i.e. DEQ) will

itions should be measured.” _(IDAPA 16.01.02.003..07)

ect ésge Of sites to detem'une background conditions. Several
nonpomt source discharge within the Paradise Creek

geology present within the dra;nage Therefore in order to detemune the nonpoint
backgro nd fevels 6£ TSS for fhe Paradise Creek basm the original land uses of prairie




(WEPP) (Agricultural Research Service, 1997 Flanagan and Livingston, 1997). Erosion
predictions were derived with WEPP based on characteristic topography, climate, and .
soils in conjunction with undisturbed prairie and forest conditions for the Paradise Creek
basin, These were then compared with erosion predictions based on the same topography,
climate, and soils in conjunction with current land use practices within the basin,

The differences in annual erosion rates from these model applications indicate that the
overall background erosion rate is about 18 percent of the current erosion rate. This
percentage is based on the amount of area within three general slope categories. The way
that background is proportioned according to the various land uses, therefore, is based on
the zerial extent of a particular land use.

Based on this analysis the background is consideréd to be 18 percent of the total TSS
load. Thus, of the 1040 T/yr calculated by Equanm A2, 853 T/yr was assumed to be
above background or due to anthropogenic. Revisiting the flow and concentration data
sets (8:00 AM flow and the MWWTP data), instantaneous loads were calculated for each
sample, then multiplied by 0.18. These converted loads were then divided by filow to
return an estimated background eoncentration. All of the samples then were grouped into
several flow regimes, and the estimated background concentrations for each flow regime
were averaged. Allowable increase over the estimated background for each flow regime
are presented in Table AS. As can be seen, the TSS concentrations increase as flows
increase due 1o background TSS concentrations.

Subsequ_ently, the 10 day and instantaneous targets identified in the Paradise Creek TMDL
document were applied to the MWWTP data set. Whenever values in the data set
exceeded these targets, they were decreased to target concentrations. To illustrate, if the
‘data set contained a TSS value of 397 mg/l for a flow of 68 cfs the instantanecus target
would be 156 mg/l (Table A5). Also, when a continuous set of samples exceeded 50 mg/l
plus background for longer than a 10 day period, the concentration on the 10® day was
dropped back to 50 mg/l plus background. By this method, an overall allowable load is
determined before and after the instantaneous turbidity standard is applied.

- .
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Table AS. Background Concentrations at a Variety of Flows and Concentrations

Estimated Maxinum 1¢ Maximum
Flow  Background Day Instantaneous
Concentration Concentration Concentration

) (mg) (mg/) (mg/l) _

<1 0.1 50.1 100.1
1-5 0.4 50.4 100.4
5-10 13 513 101.3
10-20 2.5 52.5 102.5
20-50 : 553 . 1053

i 64T 114.7
. 84,57 1345

. 30-150
" 150250 -
- 250-500

' '“ ' ' . l“l "“ '
' - L .

e A s sét allows the
- )to bé broket doWn int§'s -
ble'TSS loadé Of this load, 187 T/yr of TSS is attributed to
4177 Thr of TSS is attributed to loading allowed under the current
: t%r gets. Using a ten percent margin of safety the load capacity for
it SS is about 260 T/yr. This indicates that the current load exceeds the load
lﬁ’ gx that the currgnt nonpomt TSS load must be reduced by

he total nonpomt TSS load over the various'sources (agriculture, forestry,
rel roads) was conducted through the use of several models.

as given to WEPP, the Revised Universal Soil Loss Equation
Research Service, 1992; NRCS, 1995), and the Simple Method for
rations (EPA, 1983). The proportion of the current TSS load
Hankely, 1997) and the Simple Method (Dansart, 1997) are

ith those proportions estimated by WEPP,

ical b se&, plot-scale model developed to assess field scale
s,"and topography data specific to the sites are required for all
5. The apphcatlon of WEPP to the agnculture portion of the

. county road pomons of the basin relied on representatwe gravel and native soﬂ road
- characteristics. Lengths of roads were determined with the aide of the City of Moscow
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Planning department and others knowledgeable about the length, condition, and
characteristics of the roads. It was assumed that the sediment erosion estimated by WEPP
would enter the larger creek system and eventually leave the basin. Also, it was assumed
that the TSS measured at the downstream point originated from all portions of the basin,
except where sediment settling ponds eliminated that portion of thé¢ measured load. The
method used in this analysis assumes that the channel material is a re-suspension of -~
material already delivered to the larger creek system. This assumption is useful to estimate
average annual loads over a long period of record. Therefore, channel erosion processes
were not examined.

A user version of WEPP specific to forest roads (Cross-drain) was utilized for ail of the
road delivered sediment estimates (Elliot et al., 1997). Miles of road were obtained by
examining aerial photos and reviewing a study by Western Watershed Analysts for Bennett
Lumber Company (1997). '

Erosion rates attributed to the urban portion of the sediment load were assigned to
unpaved road surfaces and construction activities, Unpaved road surface erosion was
esttmated using Cross-drain (Elliot et al., 1997). Construction related erosion was ,
estimated using WEPP. - Acreage under construction were estimated based ona 5 percent
growth rate for the City of Moscow. This acreage was then broken up into slope classes
and associated topography for additional WEPP model runs. Soil profiles and ground
cover assocnated w1th construction activities were used.

The relative propoﬂions assigned by the various models to the various land uses were
fairly consistent. Because WEPP lent itself to uniform application across the watershed
the results from WEPP were used for the final overall load allocation. Table A6 shows the
‘output of WEPP along with the estimate provided by the other models used. Tables A7
and A8 show the proportions of the current, background, and allocated load for nonpoint
activities within Paradise Creek watershed. estimate of the contributions of these loads
from the nonpoint land use activities within the basin and lists the percent reductlon '
required for each iand use to meet the sedlment targets.

Table AS. Modeled Proportions of Nonpoint TSS Load by Land use

Land use ~ Percent of Anthropogenic Load
| WEPP Other®

Agnicuiture : 83 86

Forest o ' 4 2

Urban ' 5 4

Cou aty Roads 8 8

'Proportions for the Agriculture and Forest load are based on NRCS (1995) and Hankely
(1997). Predictions for Urban load are based on EPA simple method (Dansart, 1997).
Predictions for the county road load are based on WEPP and were included to compare
proportions estimated by other models.
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Table A7. Nonpoint TSS Load Proponione}i by Land Use |
Land use Percent Current . Percent of Total Percent of Load
_Load _ Backeground I.oad* -___Above Background
Agriculture 81 . 64 : -. 83
Forestry 7 : _ 23 . ) 4
Urban 5 . S ] 5

County Roads 7 ' .04 : - 8

*Based on aeral extent of land use.

Table AS. Nor;xﬁoint TSS Load Proportioned by. La.nd Use

Landuse ~ CurrentLoad Load Capacity* Proposed Reduction
. U(TAD o N(TAD) - (Thn
. 195 647

42 . - - v 31

Urban, i 13 SRR T*
"% County Roads 5 62

" *Load Capacity = Allowed WLA + Background - MOS






Appendix B: Paradise Creek Temperature Load Estimates

.-\{;0

Current Stream Temperature

The stream temperature due to nonpoint activities in Paradlse Creek was charactenzed usmg
surface stream temperature measured upstream of the MWWTP at 8:00 AM. These
measurements were taken within the top portion of the water column over a nineteen year period.
This 8:00 AM data set is the most comprehenswe strea;m mperature set available for Paradise

- . -
- - = H
‘ﬂ |
. | i .
Il

— Target Stream Temperature j

‘recmd is shown in Figure B2. The average of these

viation of 3.1 °C The 95th percentile for these 8:00
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Table B1: Percentiles for 8:00 AM Stream Temperatures

Percennle Stream Temperature _

(%) CC) -
80. ) 18 L . . ,
90 20 RPN ' )
g5 ' 21 '

97 22

99 ' 23

N strea.m temperature was charaetenzed by the 9Sth percentile for the 8:00 AM surx;rner
) fggggent ang,ual maximuit 8:00 AM stream temperature, and the 2 year return

.- This temperature, 21 °C, characterizes the current temperature loadmg <,
Creek upstream of the MWWTP at 8:00 AM. An additional increase of 2 °C
8:00 AM’ temperatures to approximate the daily maximum temperature 53
! meré’ilse is dlscussed below :

ystem and warms the creek through a variety of ways Previous
nifations,of stream energy balances show four main energy sources: advective heat from
inig dianon corwectwe heat transfer from sensible heat, and latent heat loss of
1969, Munn, 1966). Net radiation has been found to provide the greatest
: increase in shading will be proposed during the

: However two additional factors also influence the energy
g,,thg_creek which is a function of flow, and (2) the surface

gure B, stream temperature exceedences occur during the summer, low flow
perigds of Paradlsg ng@ Ce stream and meteorological conditions during these times of

{ { ence include low flow and hot, sunny days. Figures B4 and
BS are included to desch'be the annual precipitation and air temperature patterns, and the annual
stream ﬂow and strea emperamre pattems

‘-:Aﬁf
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Figure B4: Average Monthly Precipitation and Air Temperature, Moscow Idaho
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Figure BS: Average Monthly 8:00 AM Stream Temperature and Minimum Daily Flow Upstream
of the MWWTP - '

The method commonly used to maintain cool stream temperatures is to limit the amount of solar
energy to the stream, thus conserving the low temperature o groundwater inflow. In streams
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subject to waste water discharge impacts, the stream temperature may increase near the outfall,
then decrease as energy is dissipated to the atmosphere (i.e. via evaporation and groundwater
inflow coolmg) However, a decrease in effluent temperature will occur only when the ambient
air or stream temperature is less than the effluent temperature. Therefore, in order to meet the
targets established at the state line, the temperature of water discharged to the stream must be at
or below the target unless the ambient air temperature or the stream temperature is less that the
target to provide cooling.

Relationship Between the 8:00 AM and the Daily Max_imum Stream Temperature

"
"
.
.

Stream temperatures provided by the MWWTP were collected at 8:00 AM, three times a week,
year round, over a nineteen year period (MWWTP, 1997). Locations for these morning
temperatures inclyde upstr%n of the MWWTP in Paradise Creek, downstream of the MWWTP
in Paradise Creek the inflow. %§s° MWWTP, and the outflow from the MWWTP. These data
represent inst pecatures within the top six to twélve inches of the water column.

e cte g 2 one-month penod in August,
'ow’*'the insf ntanegus ‘morning data relatg to daily average
g_ ne t tem eratiire of the groundwater’ inﬂow into the

data sttes thcluded: bélow the MWWTP near the State

MWWTP Stream Surface
Temperature ("C)
18.3
16.7
18.3
18.9
17.8
18.9
17.2
18.3
18.9
18.3
17.8

9!1!97

Stream bottom temperatures recorded by the IDEQ at 8:00 AM were then compared with the
daily vanan e;a.bout the mean, daily average, and daily maximum temperatures (Figures B6, B7,




and B8). These comparisons show that the 8:00 AM temperature was always less than or the
same as the maximum instantaneous temperature, Also, it is shown that as the 8:00 AM
temperature increased the daily variance about the mean decreased (Figure B6). This indicates as
the 8:00 AM temperatures increase, they become closer to the daxly average and daily maximum
temperatures (Figures B7 and B8).

G 4.0 : y=-0.62x+ 13.1
3 35 T . . .  pvalueyg, = 0.0002
g EPT - : P-valuSimercapn = 0.0001
‘§ 3.0+ |

>

5 25 T

E s )

B

=

&

;

y=03Tx+ 134
p-value o = 0.015
pevalucgeg = 0.0001
=023




B-7

24.0
o 4
°3 23.5
£ 230+
a
& 225+
&
g 20+
g
? 215 T B
3 . e ’ ¥y=038x+151
g 21.0 + . ~ prvaluogy, = 0.019
= 205 L PvalUnyrern ™ 0.0001
Z . ' P =024
= 20.0 $ -+ - = +

' l'? o 18 19 20 21
- 8 00 AM Stream Temperature (oC)

Fzgure BS: Regressmn Between the 8)(;_00 AM and Daily Maxlmum Stream Temperature w11.h 90
Percent Confidence IntervaI W

k'u?;.- Lo _‘.'.':-;,. .Ef %

It was ongmally thought that the 8:00 AM data might be able to predict the dally average and
daily maximum stream temperatures. The predictions from these regressions are presented in
Table B4, These show that as the 8:00 AM temperature increases, the daily average and the

- maximum temperature also increase.

B4 P i dlcted Stream Temperatures Using 8:00 AM Regression Equations

.Daily Average Daily Maximum

)] (°C)

19.3 - 212

19.7 21.5

20.1 21.9

- 20.4 223

20 . . . 208 22.7
210 ¢ 212 23.0

Three problems thh this analysis limited the application of these regressions: (1) the continuous
data set in August 1997 does not extend into the high stream temperatures range, (2) the r-
squared value between the 8:00 temperature and the daily average is only 0.23, while the r-
squared value between the 8:00 AM temperature and the daity maximum temperature is only

- 0.24, and (3) the 90 percent confidence interval bands around the relationships show around a 1
°C spread. Because of these concerns, the relationships derived between the 8:00 AM and the
daily average and maximum temperatures are not used. It is made clear during this analysis,
however, that those temperatures recorded at 8:00 AM are usually at or below the daily average
and the daily maximum stream temperatures. Due to the limited data available for this analysis,
the 8:00 AM temperatures are used to characterize the prevalent maximum stream temperatures
over the period of record.



The uncertainty incurred by the use of the 8:00 AM temperature within this analysis is taken into
account by applying a margin of safety of 2 °C to the current stream temperature. This two degree
margin of safety is greater than the 90 percent confidence interval observed for the predicted daily
maximum temperatures. This 2 °C MOS added to the current temperature of Paradise Creek of
21 °C provides a final temperature load estimate of 23 °C. Additional monitoring during
implementation of this TMDL would be needed to determine how 8:00 AM temperatures relate to
daily maximum temperatures.

Reduction of Stream Temperature Due to Non-Point Activities

Paradise Creek stream temperature load allocations were developed for nonpoint and point
sources using a steady state, conservation of mass, and conservation of energy approach. The
mathmatical relationships utilized in this 2pproach begin with an energy balance for a small section
of the creek. This small section is then integrated over the entire length. Assumptions inherentin
this approach are that the system operates in a steady state and that the energy entering the system
is mdependent of the energy state of the system. Both assumptions are considered reasonable due
to previous work by Brown (1969).

U —> ——> QU-+d(QU)

qlugdx

Figure B9. Portion of Creek Energy and Mass Balance Diagram
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anure B10. Creek Energy and Mass Balance Dlagram

Apprymg conservation mass and energy as shown in Flgures B9 and B10 to the creek system
nges us:

R.,de + QU + q;U,dx QU d(QU) =0

B1

where:
#’ Rea=net solar radiation
% 3 ='W = stream width

Q = streamflow -

U = stream energy

- q = groundwater flow entering the creek (as a function of length)

s Uy =__= groundwater energy entering the creek

Equation B1 can be re-written as:
RaWdx + qu;dx -d(QU)=0 (B2)

If we then mtegrate thls relationship for the entire creek length (from x = 0 to x = L) we have:

R LYY

f RuWdx + J’ q:Ugdx- faQuy=0 (B3)
5 qontey '

| RaWax + UL - QEIU(L) = 0 @4

and, from mass balance,

ql =Q(L) : | (B3)



Given that the groundwater inflow to that same small portion can be summed over the creek
length for the total flow (BS), we have:

L .

[RaWdx +QUs-U) =0 B (B6)
and:

[RaWdx = Q(U-Us) | (B7)

Re-writing the energy terms as a function of temperature gives:
U= pulCo(T - Tew = o)) (B8)

where;
P = density of water
C, = specific heat of water
T = temperature _
T-g) = datum temperature

Substituting Equations B8 into Equation B7 gives:

}. " _
[RaWdx = QAC((T—Tw = 0) = (Te— T = o)) . (@B9)
0

Equation B9 can be re-written as:

[RaWdx = QpuCi(T ~ Tz) (B10)

w

and so we have the result of

- |
, m!mwmm T-Te (B11)

In summary, the difference between a selected stream temperature and the groundwater
temperature is a function of the total flow of the system, the density of water, the specific heat of
_water, and the net solar radiation gntering the creek system, This relationship allows the
temperature differences between current and target stream temperatures to be translated into
energy terms (i.e. kilo Joules). By writing these temperature differences in energy terms, the
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percent exceedence (Equation B12) and percent reduction required to meet the target
temperature (Equation B13) are able to be determined.

wres = Ty) - (Targs = Ty o
(T (rni, _(‘r:; ) - ®12)

Precent Exceedence =

aurrent — Tg) - a—Tg
(r (Tu.lm g:; : : (B813)

Precent Reduction =

The groundwater tempefatgre’('l‘ g) was found to be about 11 °C during the month of August,
1997. Temperatures recorded by Lockwood (1996) at the top of the water column in shallow
wells adjacent to Paradise Creek were found to range between 9 °C and 13 °C. Therefore, it was
felt that the_psg_\of 11°C was reasonable for the groundwater inflow temperature.
ratiu'f;e_(lgl_ °(f_), the é%?hperatu;g (23 °C), and target
iguations B12 and B]3 proxgigeg pegcent exceedence in current energy
o , / . B 0 o ) " s T A '._i' . ‘ 3‘@.\“ .. ._ W
mput 0%71@: Fie reducglc% of 42% 5 TR % 5 e g i
Under scenarios where't e estimated energy geductipns required are greater than the predicted
reductions due to 'shading; the reasonableness of the target temperature and an evaluation of other
. fagtogs contributing to high stream temperature (i.e. flow and width:depth ratio) would be

’ dditional @mp’erature’mqniterin_g would need to evaluate canopy cover, residency

- 3

P

Insertinfgjt% gr%ig \
(18 °C) temperatiire

width/depth ratio. " -

Outflow Analysis = * Cy
el e p;g ture data provided by the MWWTP includes plant outflow temperature data. -
Thesgiog temperatures were recorded three times a week over a nineteen year period. The

temperatures were found to frequently exceed the target daily average temperature of 13
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Figure B11: MWWTP Target Stream Temperature Exceedences June Through September

Waste water from the MWWIP is discharged into Paradise Creek year round. The summertime
outflow temperature from the MWWTP was determined by taking the average of temperatures
recorded at 8:00 AM, three times 2 week, during the months of June - September for the period
- of record. ‘The uncertain relationship between the 8:00 AM temperature and the maximum
temperature was taken into account by applying a MOS of 2 °C to the resulting 8:00 AM stream
temperature. The effluent temperature was found to average 19 °C during the summer months.

With a 2 °C MOS, the current effluent temperature is estimated to be around 21 °C during this
critical time of year.

However, the amount of warm waste water that can be discharged into the creek without
exceeding the load capacity is a function of the actual temperature of the waste water Other
factors that effect the amount of effluent able to be discharged into the creek so that the 18 °C
load capacity is not exceeded are the temperature of the creek and the flow of the creek.

As in the case for nonpoint stream temperature targets, point source impacts to stream
temperature are evaluated within a conservation of energy framework. Unlike the case for
nonpoint analysis, however, differences in flow between the MWWTP outflow and Paradise
Creek, as well as their respective temperatures, must be considered. Overall, the conductive
temperature of the effluent becomes the dominant energy component and provides the greatest
" opportunity for energy input reduction.

The temperature for the stream segment downstream of the MWWTP can be shown to be a
function of the MWWTP outflow amount and temperature, and the amount and temperature of

the Paradise Creek flow using similar relationships and assumptions used for nonpoint stream
temperature increases (Equations B1 - B11).
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As discussed earlier, the daily maximum stream temperature load capacity is 18 °C, therefore, the
maximum temperature of the discharge from the MWWTP must be 18 °C or less whenever the

stream temperature in Paradise Creek is 18 °C or more. Equation B14 was utilized to calculate
the allowable MWWTP outflow as a function of the identified instréam conditions:

[

P
P

stream T - Sl T’"'m
A e

Allowable Qutflow =

The allowable rate of discharge for the MWWTP for a vaﬁcty of Paradise Creek flows and

temperatures are presented (Tables B5- B10). Flgures B9 B 11 show the same relatlonsmp ina
graphical format 5 ‘%,

[N




Table BS. Allowable MWWTP 19.°C Discharge*

B-14

Paradise

Flow o

{cfs) e o .

0 12 IR S ~12 13 14 18 16 17 18

0.5 9 85 87757 65 '3 25 2 15 1 05 O
1 18 171615 14 13 6 5 4 3 2 1t o0
2 36 34 32730 28 26 12 10 8 6 4 2 0
3 54 S1 - 48 45 42 39 18 15 12 9 6 3 0
4 72 68 - 64 60 56 52 24 20 16 12 8 4 0
5 90 85 80 75 70 65 30 25 20 15 10 5 0
6 108 102 96 90 84 78 36 30 24 18 12 6 O-
7 126 119 112 105 98 91 42 35 28 21 14 7 O
8§ 144 136 128 120 112 104 48 - 40 32 24 16 8 O
9 162 153 144 135 126 117 108 99 90 8] 54 45 36 27 18 9 0
10 180 170 160 150 140 130 120 110 100 90 60 50 40 30 20 10 0
IS 270 255 240 225 210 195 180 165 150 135 120 105 90 75 60 45 30 15 O
20 360 340 320 300 280 260 240 220 200 180 160 140 120 100 80 60 40 20 O
25 450 425 400 375 350 325 300 275 250 225 200 175 150 125 100 75 50 25 O
30 540 SI10 480 450 420 390 360 330 300 270 240 210 180 150 120 90 60 30 O
40 720 680 640 600 560 520 480 440 400 360 320 280 240 200 160 120 80 40 O
50 900 850 800 750 700 650 600 550 500 450 400 350 300 250 200 150 <100 S50 O
100 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 O
IS0 2700 2550 2400 2250 2100 1950 1800 1650 1500 1350 1200 1050 900750 600 450 300 150 0
200 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400 200 O
250 4500 4250 4000 3750 3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 750 500 250 O
300 5400 S100 4800 4500 4200 3900 3600 3300 3000 2700 2400 2100 1800 1500 1200 900 600 300 O
400 7200 6800 6400 6000 5600 5200 4800 4400 4000 3600 3200 2800 2400. 2000 1600 1200 800 400 O
800 14400 13600 -12800 12000 11200 10400 9600 8800 8000 7200 6400 5600 4800 4000 3200 2400 1600 800 O

*40MGD=62c¢cfs

s,

T
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Table B6. Allowable MWWTP 20 °C Discharge

. L e
A frody'ty

Paradise : _ e,
Flow Paradise Temperature
(cfs) s Cco) --
0 1 2 3 4 5 6 7 8 9 10 1t 12 13 14 15 16 17 18
05 45 43 4 38 35 33 3 28 25 23 2 18 15 13 1 08 05 03 0
1 9 85 8 75 7 65 6 55 5 45 4 35 3 25 2 15 1 05 O
2 18 17 16 15 4 13 12 11 10 9 8 7 6 S 4 3 2 -1 0
3 27 226 24 23 21 20 18 17 15 14 12 11 9 75 6 45 3 15 0
4 36 34 32 30 280 26 24 22 20 18 16 14 212 10 8 6 4 2 0
5 45 43 40 38 35 33 30 28 25 23 20 1815 13 10 75 50 25 0 °
6 54 51 48 45 42 39 36 33 30 27 24 21 18 15 12 9 6 3 0
7 63 60 56 53 49 46 42 39 35 32 28 25 21 I8 14 11 7 35 O
8 72 68 64 60 56 52 48 44 40 36 32 28 24 20 16 12 8 4 0
9 8 77 72 68 63 59 54 50 45 41 36 32 27 23 18 14 9 45 0
10 9 8 8 75 70 65 60 55 50 45 40 35 30 25 20 15 10 S ©
15 135 128 120 113 105 98 90 83 75 68 60 53 45 38 30 23 15 715 O
20 180 170 160 150 140 130 120 110 100 90 807 70 ..60 50 40 30 2010 O
30 270 255 240 225 210 195 180 165 150 135 120 105 90 75 60 45 30 15 O
50 450 425 400 375 350 325 300 275 250 225 200 175 150 125 100, 75 50 " 25 O
100 900 850 800 750 700 650 600 S50 S00 450 400+:350 300 250 200 150 100 SO0 O
150 1350 1275 1200 1125 1050 975 900 825 750 675 600 52577450 375 300 225 150 75 O
200 1800 1700 1600 1500 1400 1300 12001100 1000 900 800 700°- 600 500 400 300 200 100 O.
250 2250 2125 2000 1875 1750 1625 1500 1375 1250 1125 1000 875 750 625 500 375 250 125 O
300 2700 2550 2400 2250 2100 1950 1800 1650 1500 1350 1200.J050.900 750 600 450 300 150 O
400 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600 400 200 O
0

4400 4000 3600 3200 2800 2400 2000 1600 1200 800 400

800 7200 6800 6400 6000 S600 5200 4800



~ Table B7. Allowable MWWTP 21 °C Discharge

Paradise .

Flow L e Parad;se Temperature -
(cfs) iy DI R (uC) . .

0 1 2 "3 4 5 6--- 7 .8 9 10 =11 12 13 14 15 16 17 18
05 3 28 3 - 25 923 22 2 18 17 5 1. 12 1 08 1 05 03 02 0O
1 6 57 53 5 47 43 4 37 33 3 27 23 2 17 13 1 07 03 O
2 12 11 11 10 93 87 8 73 67 6 53 47 4 33 27 2 13 07 0
3 18 17 16 15 4 13 12 1n 1w 5 8 7 6 5 4 3 2 1 0
4 24 23 21 20 19 17 16 15 13 12 11 93 8 67 53 4 27 13 0
5 3 28 27 25 23 22 20 18 17 15 13 .12 10 83 67 5 33 17 O
6 36 34 32 30 28 26 24 22 20 18 -16 14 12 10 8 6 4 2 0
7 42 40 37 35 33 306 28 26 23 21 19 16 4- 12 93 7 47 23 0
8 48 45 43 40 37 35 32 29 27 24 21 19 1 13 11 & 53 27 0O
9 54 51 48 45 42 39 36 33 30 27 24 21 18 15 12 9 6 3 O
10 60 57 53 S0 47 43 40 37 33 30 27 23 20 17 13 10 67 33 0
IS 90 8 80 75 70 65 60 55 S50 45 40 35 30 25 20 15 10 5 O
20 120 113 107 100 93 87 80 73 67 60 53 47.. 40 33 27 20 13 7 O
30 180 170 160 150 140 130 120 110 100 90 8 .70 60 SO 40 30 20 10 O
50 300 283 267 250 233 217 200 183 167 150 133 117 100 8 67 S50 33 17 0
100 600 567 533 500 467 433 400 367 333 300 267 233 200 167 133 100" 67 33 0
156 900 850 800 750 700 650 600 550 500 450 400 -.350 300 256 200 150 100 50 O
200 1200 1133 1067 1000 933 867 800" 733 667 600 533 467 .400 333 267 200 133 67 O
250 1500 1417 1333 1250 1167 1083 1000 917 833 750 .667 583 SO0 417 333 250 167 83 O
300 1800 1700 1600 1500 1400 1300 1200 1100 1000 -900 800 “700 "600 500 400 300 200 100 O
400 2400 2267 2133 2000 1867 1733 1600 1467 1333 1200 1067 933 800 <667 533 400 267 133 O
800 4800 4533 4267 4000 3733 3467 3200 2933 2667 2400 2133 1867 1600 1333 1067 800 533 267 O

[ S _—\



Paradise

Flow
(cfs)
o 14 - 15 16 =17 18
0.5 05.-04 03 .01 0
- _ 1708 05 03 0
2 6.5 2. 15 1 05 0
3 11 - 98 .9 3 23 15 08 0O
4 : o140 130 1277 4 3 2 1 0
5 20 s 18 160 157 5 - 38 25 13 0
6 72470230 21 20 - 18, 6 45 3 15 0
7 28 0 26 25 23 21 753 35 18 O
8 32 30 28 26 24 gl .8 6 4 2 0
9 36 34 32 20 27 25 23¢2 20 9 68 45 23 0
10 40 38 35 3330 28 25 23 75 5 25 0
15 .60 56 . 53 49 45 41 38 34" 11 75 38 0O
20 - 80 < 75 ° 70 65 60. 55 50 450 4 15 10 5 0
30 120 H3 105 98 90. 83 - 75: 68 . 23 15 75 0
50 200 188 I75 163 150 138 125 113 . 38 25 13 0
100 450 425 400 375 350 325 300 275 250 225 75 S0 25 0
150 675 638 600 563 525 488 450 413 375 338 - : 113 75 38 0
200 900 850 800 750 700 650 600 550, 500 450 .400@335 150 100 50 0
250 1125 1063 1000 938 875 813 750 688 625 563 . 5004433 188 125 63 ©
300 1350 1275 1200 1125 1050 975 900 825 750 675 25 150 75 0
400 1800 1700 1600 1500 1400 1300 1200.1100 1000° 900 800 7 00 500 300 200 100 ©
800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 160071400 1200 1000~ 800 600 400 200 0
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Table B9. Allowable MWWTP 23 °C Discharge

Paradise _ ) T R
Flow ... . . DParadise Temperature
(cfs) . o _ ' ' '(°C) e
0 1 2 3. 4 5 6 7 -8 9 16 :11 12 13 14 15 16 17 18
65 18 17 .16 15 .14 13 12 11 .1  09.08 .07 06 05 04 03 02 01 0
1 36 34 32 3 28 .26 24 22 2 18:167.14 12 1 08 06 04 02 O
2 72 68 . 64. 6 .56 52 48 44 4 36 32°28 24 2 16 12 08 04 O
3 i1 10 96 9 84 78 72 66 6 54 48,42 36 3 24 18 12 06 O
4 14 14 13 12 1t 10 96 88 8 .72 64 °56 48 4 ‘32 24 16 08 0
5 18 1?2 16 15 M4 13 12 11 16 9 8.7 6 5 4 3 2 1 O
6 22 20 19 18 17 16 14 13 12 11 96 84 72 6 48 36 24 12 0
7 25 24 22 21 2 18 17 15 14 13 11 98 84 7 56 42 28 14 0O
8 29 27 26 24 22 21 19 18 16 14 13 i 96 8 64 48 32 16 O
9 32 031 29 27 25 23 22 20 18 16 14 13 11 9 72 54 36 18 0©
10 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0
15 s4 51 48 45 42 39 36 33 30 27 24 21 18 15 12 9 6 3 O
20 72 68 64 60 56 52 48 44 40 36 32 28 24 20 16 12 8 4 0
360 108 102 9% 90 84 78 72 66 60 54 48 42°°36 30 24 18 12 6 O
50 180 170 160 IS0 140 130 120 110 100 90 80 70 60 SO 40 30 20 10 O
100 360 340 320 300 280 260 240 220 200 180 160 140 120 100 80 60 . 40 20 O
150 S40 510 480 450 420 390 360 330 300 270 240 210 180 150 120 90 - 60 30 O
200 720 680 640 600 560 520 480 440 400 360 320 280 240 200 160 120 80 40 O
250 900 850 800 756 700 650 600 '550 500 450 400 350 300 250 200 150 100 S50 O
300 1080 1020 960 900 840 780 720 660 600. 540 480 420 360 300 240 180 120 &0 O
400 1440 1360 1280 1200 1120 1040 960 880 800 720 640 560 480 400 320 240 160 80 O
800 2880 2720 2560 2400 2240 2080 1920 1760 1600 1440 1280 1120 960 800 640 480 320 160 O
i, F )

' _

re g e



Table B10. Allowable MWWTP 24 °C Discharge -

Paradise e : SRR
Flow o s ... . Paradise Temperature
(cfs) ol e oot O
0 1 3.4 8 .07 8 14 15 16 17 18
0.5 15 14 13513 12 L1 1 09 08 03 03 02 01 0
1 3 28 27 25 23 22 2 18 17 07 05 03 02 O
2 6 57 535 47 43 4 37 33 13 1 07 03 O
3 s 9 8 15 7 65 6 55 S 2 15 1 05 O
4 12 11 11 w9 9 8 73 67 27 2 13 07 0
5 1S 14 13 13 12 11 10 92 83 33 25 17 08 O
6 18 17 16 15 14 13 12 11 10 4 3 2 1 0
7 21 20 19 18 16 15 14 13 12 47 35 23 12 0
§ 24 23 21 20 19 17 16 15 13 s3 4 27 13 0
9 27 26 24 23 21 20 18 17 15 6 45 3 15 O
10 30 28 27 25 23 22 20 18 17 . 67 5 33 L7 0
15 45 43 40 38 35 33 30 28 25.0 23 10 75 5 25 0
20 60 57T S350 47 43 40 37 33 13 10 67 33 .0
30 9 8 8 75 70 65 60 55 50 4 20 15 10 5 0
50 150 142 133 125 117 108 100 92 83 33 25 17 8 O
100 300 283 267 250 233 217 200 183 167 67 50 33 17 0
150 450 425 400 375 350 325 300 275 250 100 75 S0 25 O
200 600 567 533 500 467 433 400 367 333 133 100 67 33 0
250 750 708 667 625 583 542 500 458 417:. 167 125 83 42 0
300 900 850 800 750 700, 650, 600 550 500 200 150 100 SO O
400 1200 1133 71067 1000 933  867..:800..733 667 267 200 133 67 O
800 2400 2267 2133 2000 1867 1733 16001467 1333 533 400 267 133 O
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e water discharge. For example, urless specific exemptions are 1
stewater must not affect the receiving water outside the mixing
ature of the receiving water or of downstream waters will interfer
eneficial uses, (i) daily and seasonal temperature cycle characteristics of th
maintained, ... (iv) if the water is designated for cold water biota or salmon

riation is more than plus one (+1) degree C” (IDAPA

andards that pertain to point source operations have additional stipulation

t mixing zore policy states that if a designated mixing zone exists in 2 flowing
eg, the Department will consider the principle that “the mixing zone s not to include
ve percent (25%) of the volume of the stream” (IDAPA B
) Nei eater than 1 °C increase to stream temperature during cooler
ter than twenty-five percent proportion of MWWTP discharge are
ed int the {oac ity calculations for Paradise Creek. These and other considerations .
. specific totheMWWTP point source discharge will need to be determined by the local IDEQ ™"

permitting engineer during 401 permit certification,
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APPENDIX C-PARADISE CREEK URBAN LOAD ESTIMATES

Limnotech, Inc. in the mmmmmwmmx (1993) estimated urban ioadmg
for the Paradise Creek watershed. In this exercise, three other methods were used to calculate
urban joad estimates. After examination of results, uxl:au load estunates reoommended for TMDL
use are: TP = 1758 lbs/yr, TSS = 185 tonsfyr.

Intreduc on

are aimost alwﬁys hydralog:mlly active because their depressxon’stomge
mbtract:on ﬁnm ramf’all Thus the arnount of pollutants washed off

Umvers:lty of Ldzho at 1,14 kg/day TP and 990 kg/day TSS. The e:étzmates
tthe Idaho—Washmgton state line are:

¢ Creek watershed into discrete homogenous source areas and loaded
sheet. The spreadsheet determined if land use was urban or rural
;e'model equation. The equations Limnotech used are described in EPA
(1985’ Jm&-‘vprmwsly-pmposed by Heany and Huber (1979). A more detailed explanation s
provided i in thc ﬁm&’i&ods sect:on of this appcndxx '

Several other methods were used to estnmate urban loading for TSS and 'I’P for comparison with
Lxmnotech’s results The methods and results are summarized below.
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Calculated Estimates Using NURP Data (Novotny and Olem, 1994)

A statistical analysis of data collected during the pilot studies of the Nationwide Urban Runoff
Program (NURP), sponsored by the U.S. Environmental Protection Agency (1983), found no
significant statistical differences between the mean concentrations of pollutants in urban runoff
among the typical urban iand uses. The NURP study of the quality of urban runoff was unable to
statistically idenrfjﬁz a rationwide effect of any systematic faciors on the unit loads except
imperviousness, which effects the runoff volume and, consequently, the unit loads. The NURP
research provided a large database on the quality and loads by urban runoff. NUR studies
focused on evaluating the event mean cencentrations (EMC), defined as:

EMC=Mass of pollutant contained in the runoff event/lotal velume of low in the event.

NURRP found the EMC parameter to be the most appropriate variable for evaluating the impact of
urban runoff. The study established that event mean concentrations for total suspended solids
(TSS), total phosphorus, total Kjeldahl nitrogen are extremely well represented by the log-normal
distribution. The nationwide analysis did not find significant statistical correlations of the EMCs
to the geographical locations of the site and concluded if land use category effects are present,
they are eclipsed by storm to storm variability; therefore, land use category is of little general use
in predicting urban runoff quality at unmonitored sites or in explaining site to site differences
where monitoring data exists. The NURDP study also concluded that there is no significant
correlation between EMCs and runoff volume. In deterministic concepts, factors such as slcpe,
501 Yypes, and rainfall characteristics are all potentiaily important. However, in a statistical
sense derived from a large number of observations at various sites throughout the United States,
these factors did not appear to have any real significance in explaining observed simiiarities or -
differences among individual sites. A detailed discussion of the statistical methods used in the
NURP study, conclusions reached, and comparison of NURP results to deterministic model
findings is found in Novotny and Olem (1994}, pp.484-495.

Urban loading to Paradise Creek was calculated using midrange NURP EMC mean values of
pollutant Joad estimates for median urban sites. The procedure used is outlined in Novotny and
Olem (1994). Percent imperviousness was determined by tabulation of various land uses,
application of a imperviousness value for each land use and calculation of total impervious acres
in the urban area divided by total area. Imperviousness values applied to each land use were
estimated from discussions with the Moscow City Planner, direct observation, EPA. published
estimates, and values obtained from the City of Boise storm water study. When in doube, the
most conservative (highest) estimate of impervicusness was used. Acreage of land uses were
obtained from the city of Moscow planning department {Plaskon, pers. comm.) and University of
Idaho Capito! Planning (Ferrin, pers.comm.). Runoff coefficient was taken from figure 8.2 in
Novotny and Qlem (1994). Data is listed in Table C1. Calculations and results are shown in
figure 1. Using this method, median annuat loadings from Moscow and the University of Idaho
to Paradise Creek are:

TP 3390 Ibiyr

TSS 740 tons/yr
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Boise City/Ada County Storm water Model ("Simple Method")

TSS and Total Phosphorus loading for Idaho's urban portion of the Paradise Creek watershed was
also computed using a spreadsheet model designed to estimate municipal nonpoint source loads to
the lower Boise River. The procedure is outlined in the methods section and resuits are tabulated
in Table C2. Using thxs method annual average urban pollutant loading to Paradise Creek is
estimated as:

TP ml?islbsfyr'
LTSS

>0 id Use Acgmt:es~

K ) d,othef mtlmates and refated them to
i four land-bse categonqs The imnit 103&3 .pmwted byMarSaIek (table 8.2 in Novotny and Olem,
= .1994) correlated to respective urban iand use types within the Paradise Creek watershed result in
annual logd estimates of 4388 ihsiyr TP and 510 tons/ year This was the crudest esnmatxon

Lk'wannual load of pollutant due to runoff from land use k (kg/hafyear)
b = pollutant concentration factor (kg/ha-cm)
pulatmn densxty function

: 'i‘ota! pol rban areas is detcnmned as:

where - '
L = annuasl poiiutant load (kgfyr)

1, = annual load of pollutant due to runoff from land use k (kg/hatyear)
A, = area of land use k (ha)

Pollutant concentration factors were taken from Heaney and Huber (1979), and averaged over the
categories or residential and commercial to represent urban lands in the watershed.
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The population density factor for urban areas is:

F, =0.142+0.134 PD**, for residential
=1.0 , for commercial
where .
PD = Population density (persons/ha)

Population density in Moscow was taken as 25.8 based on the population density of Moscow

~ from the 1990 census multiplied by the Moscow urban area within the Paradise Creek drainage
basin plus 1992 University of Idaho earoliment. These result in a vaive for F 0f0.916 for
Moscow. Annual precipitation for the Moscow area was taken from local climatological data to
be 60.96 cm/year, .

.
-
)
L)

%,

bl :...,‘,.‘l ALeS 124500
(after Novotny and Olem, 1994)

Total Area: 1767 ha (4366 acres)

Tand Use: Urban

Annual Precipitation: 61 ¢m (24 inches)

Percent Imperviousness: 42% (Table C1)

Coefficient of Runoff 0.34 (Table 8.2, Novotny and Olem, 1954)
For estimating nonpoint source joads from urban sites, the average of the range for event mean
concentrations (EMCs) was taken for the pollutants of interest (Table 8.15, Novotny and Olem, -
1994). These values are: ’

TP = 0.42 mgh
TS8S = 183 mg/l

Total Pp= CR*precipitation volume*EMC

Total P_= 034 %61 (cm) * 0.01 (cm/m) * 10,000 (m¥ha) * 0.42 (/) *0.001 (k)
Total P, 0.87 kg/ha per year

Annual Total Phosphorus Load = 1767 ha * 0.87 kg/ha = 1537 kg = 3390 Ibs

Using this method of caleulation,

TS pearn™ 0.34 * 61 (cm) * 0.01 {cm/m) * 10,000 {(m%/ha) * 183 (g/m®) *0.001 (kg/g)

TSS o™ 380 kg/ha per year




' Computatzon of pollutant ioads 15 repeated for each poilutant of concern.
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Annual Total Suspended SolidsLoad ~  =1767 ha * 380 kg/ha = 671 ,460 kg
: ' =1,480,482 lbs = 740+tons '

: (Adé County Highway Dist;ict :

and others, 1997) |

Pollutant loadmg was also calculated using 2 sunple" method denved from 1992 EPA gmdance
for developing Part I Applications for NPDES mumc!pai storm water d;scharge pecmits and used
to estimate pollutants loads from nonpomz sources in and afound developing watashcés in the
Boise River watcrshed Documentanon is taken fom chapter_4 of the Bozse Cxty/Aéa County

where: ~ R
o C,,, = the estimated mea.n concentratxon of poiiutant kfor iand use /,

; dramage basm J in units of pounds per year (lbs/yr)

The annual mnoff voiume is computed as the product of the drainage area, mnoﬂ‘ coefficient, and
annual preczpntation EPA's method applies a correction factor to the annual precipitation to
adjust for stonn:s ‘where no runoff occurs. The equation for average annua! stnrm water runoff

volume is expressed s the follomng

= [3 630 ft’f n-ac] x P X CF x Ry, x A,, Equation 2
where: o
P= . the,_ average armual precipitation in units of inches per year (in/yr)

CF=  correction factor that adjusts for the amount of average annual rainfall
which is available for runoff

Ry~ the runoff coefficient for land use (dime’nsio‘niess)

A, = the acreage of land use J within drainage basin J
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V,= the calculated average annual storm runoff volume from land use [ within
drainage basin j, in units of cubic feet per year {ft*/year)

3630= conversion factor for in-ac to ft°

To compute the cumulative loads from a dramnage basin, the ioads for all land uses within the
basin (from Equation 1) are summed. Mathematically this relationship is expressed by the
following equation:

Lp="%Ly="Y,(6245 x 10°)x V;x C, Equation 3

where:

Le= the calculated average annuval load of pollutant & -for drainage basin j,

in units of pounds per year (Ibs/yr)

¥, = summations over all fand uses ] -
n = number of land uses
The average concentration of a pollutant from a particular drainage basin can be computed by

dividing the cumulative pollutant load by the runcff volumme, The equation for the average
pollutant concentration from a drainage basin is:

Ca®  Ly/ [T,L, (6245 % 10%)x Vil Equation 4

Using the equations presented above, loads can be summed for all land uses in dmhage basins to
obtain overall pollutant loads and average cancentrations for use in TMDL development.

Results for the urban portion of the Idaho side of the Paradise Creek watershed are present&& in
Table C2. o .

The following data are needed to use the methodolo gy outlined above:

° Land use acreage A, for each land use type 7, within drainage basinj
® The annual precipitation P
. The runoff coefficient Ry, for each land use /

The storm water runoff volumes V, from land use [ within draina e basin j are computed from the
land use acreage, runoff coefficients, and annual precipitation using Equation 2. These are then
combined with the pollutant concentrations Cy to compute poliutant loads as given in Equation 1.

Land use data and acreage breakdowns were cbtained from the Moscow Planning Department
(J.Plaskon, pers. comm.) and the University of Idahc Capital Planning (S Ferrin, pers. comm.).
Annual average rainfall input (24 inches) was obtained from Doke and Hashmi (1994).




For the Paradlse Creek watershed, the percentage of imperviolis ared for 2 given
: category was based on diSCLlSSlOHS thh the Mcscow City Planner direct observatlon, EPA

- storm event. The EMC
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The runoff coefficient, or ratio of runoff to rainfall, is used to convert rainfall data to estimates of
runoff volume. Prior studies (EPA 1983; FHWA 1987) which developed and analyzed
rainfall-runoff characteristics using very large databases for both urban areas and highways, have
indicated that the runoff volume (and hence, the runoff coefficient) is strongly related to the
fraction of impervious surface area within a predominantly urban watershed. Impervious areas are
those portions of a drainage basin where infiltration of rainfall cannot take place and surface
runoff occurs. The relationship used in this analysis to convert rainfall to subsequent runoff (the
runoff coefficient) is based on the equatzon glven in the EPA guidancc document (EPA, 1992):

Ryj; =005+ 0, 009_x MP, - Equatwn 5 3-'

where: _ _
" Ry, ~runoff coeffici

s

the_m "%mpqt s
Po!ihté.;xt é&ﬁc‘:erift'ra’ti.éns'

Estnnates of annual pollutant 1oads requu-e an estimation of the mean concentration of each
parameter for each land use category. Storm water quality data for an individual storm event is
reported as an pvem; mean concentration (EMC) of a particular pollutant, This EMC is the
concentration of & sample that was collected as a flow-composite throughout the duration of a
_efefc deﬁned as the total mass dlschargc of that pollutant dmded by

the totai mnoﬁ’ volun

When muitzple storm events are momtored ata statzon, the EMCs observed are usualiy quzte varxabie The
central tendency can be defined as the median of the EMCs. It is generally accepted that storm water
quality data are well characterized by & log-normal probability distribution (EPA, 1983; FHWA, 1989).
The median EMC is calculated by combining all the EMCs obtained from multiple storm events at a site
and finding the SOth percentile value (based on a log-normal distribution). This median EMC is designated
as the site median concentration (SMC), The SMC can then be compared with SMCs measured during the
NURP (EPA, 1983). The variability in the concentrati . ns from different events may be defined by the

coefficient of variation (COV) parameter, which equals the standard deviation dmded by the mean of the
EMCs. i _
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When the data are log-normally distributed, the following procedure can be utilized to estimate population
statistics, To obtain the estimate of the population mean concentration (g}, SMC and COV, the data are I
transformed to logarithmic scale. The average (},) and standard deviation (0,) of the transformed data are
computed. l

For Paradise Creek, EMCs were obtained from SMCs developed for the Boise Storm Water
Comprehensive Plan and applied to equivalent land uses within the Paradise Creek watershed. Local storm l
water quality data is insufficient for a more site-specific analysis.

Recommended Urban Load Estimates for TVIDL Use i

It is recommended pollutant load estimates calculated using the "simple” method outlined in the Boise
City/Ada County Storm Water Cornprehensive Plan be used forParadise Creek. Event Mean l
Concentrations used in this method are more regional than NURP data and were partially developed by
monitoring programs in Idaho; other values used were based on data collected in-Oregon and California

urban areas. Loadings derived from this model show reasonable agreement with those calculated using l
NURP data. Loading ratios are +1.2 for TSS and -2.0 for TP between the two methods.

Chandler (1994) reviewed case studies that used either SWMM or HSPF to estimate annual urban storm ’
water runoff volumes and pollutant loads. These estimates were then compared to estimates made using

the “simple” method; 124 comparisons were made, Seventy percent of the maximum ratic values ranged ’
from 1 to 2, indicating that, in general, the computer model and "simple” method results were comparable.
Chandler's study suggests that the "simple” method , with some refinements of the "EMIC" values for

current, local conditions and recognition of the method's limitations, is a useful too! that can provide ;
reasonable pollutant load estimates quickly and cheaply.

A margin of safety (MOS) is provided by using very conservative values for land use imperviousness and '
conservative average annual values for runoff. Expand this discussion. :

Recommended urban loading estimates for Paradise Creek TMDL use are:

TP = 1758 los/yr
TSS = 135 tons/yr

- W -
LA L . "

J——

P
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The Parad\sz Creek Draft TMDL was made available for public comment from Navember 5, 1997
through December 5, 1997. The Draft also was made available for public comment at the
November 20, 1997 Parad:se Creek Watershed Advisory Group public meetmg and the December
4, i997 Cleamater Basin AdVlSOl‘Y Group public meeting. -

Comments wjere rec

'Enviromneazai Protection Agency

Z{'he petztzons Subnutted focused on the City of Moscow’s efforts to
?*The petmons dld not focus on the Paradise Creek TMDL.

ent needs to ﬁlrther clarify the apphcauon of state water quality -

5/ in gtream targets and point source permit limitations, .

juality ?iandards have been clearly defined in a separate section of the
stream targets and permit limitations have been clearly identified and
r gach pouutant

h:'h*’m_t% s mixing zone policy needs 1o be consolidated in a single
'd!_x_lgjg wrth a statement that the Moscow Waste Water Treatment

' ;e how the load capacity ard allocanons were developed.
'addressed m Appendxx B.

Response  © . Thi

Comment The TMDL should prowde an ana]ysxs that hnks increased shading with energy

PUBCMT.WED, 2 Jan 1998 - L



Response

Camment

Response

Comment
Response

Comment

Response

Comment

Response

Comment
Response
Comment
Response

Comment

Response

Comment

PUBCMT.WPD, 2 Jsn 19938

reductions.

Published references correlating canopy cover and shading with decreased water
temperatures are avatlable. Specific implementation actions for increasing shading
and canopy cover will be listed in the Paradise Creek TMDL implementation plan.

Stream classification mapping and riparian condition surveys should be hsted as
required future monitoring under a phased TMDIL.

This is discussed in the TMDL’s additional information and data gaps section
Specifics of the monitoring plan maybe developed ﬁmn& in the Paradise Cree«:
implementation plan.

Assumptions made need to be ciearly stated and justified.
This has been done within the text of the document and appendices where
appropriate,

Washington State’s water quality temperature standards is instantaneous not
maximum daily average.

This has been addressed in the Water Quality Standacds section and in the
temperature analysis section.

The relationship between the & am temperature data and the maximum daily and
average temperatures needs to be clarified.

The 8:00 am temperature was the only temperature data base available.
Clarification has been provided in the temperature analysis section.

The TMDL must ciartfy the sediment target, link it to beneficial use support and
explain how Washington State’s turbidity standard will be met.
This has been addresseds in the water quality standards and section.

The Idaho water quality standards for ammonia should be stated and shown that
Washmgton s standard is as protective or more stringent than Idaho’s.
This has been addressed in the water quality standards section.

TMDLs which allocate a pollutant load between point and nonpoint sources must
show reasonable assurance that the nonpoint source load reductions will be met or
the point source will be required 1o meet the entire allocation.

This has been addressed in the reasonzble assurance section.

The TMDL. should provide & clear description of the monitoring program that will
oe implemented to reﬁne the TMDL and assess the water quality of Paradise
Creek,

Ty L . i > .

L
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Response The TMDL discusses additional monitoring needs in the data 8ap section.
Additional specific details of the Paradise Creek TMDL monitoring plan wilt be
developed during the deveiOpment of the TMDL’s :mplementatxon plan.

Comment The origin of the information used in Tables 1, 81 and.S2 needs to be clarified.
Response This has been addressed in Appendix A.

Comment The case for targeting phosphorus as the nutrient of concern needs to be provided.
Response This has been addressed in the nutnent analysns section. .

Comment -
Response

Comment

ReSpanse__'}'

" The Umversxty of Idaho aquaculmre fauihty aste load needs to be c]anﬁed
- This, has been a.ddressed in the load and aliocatlon analysis section. -

o '.-'I'he document is too long and the farmat 1s dxﬁcult to read. LA
E-'I'he document has been edited for cianﬁcanon and to reduce duphcatao

Commet

mcorporate additional data in the future are possible,

The TMDL incorporates a'margin of safety to address data uncertamtles Future
_ e’ws:ons of the document ahd its contents are discussed in section 3.

Response' e

Comment The document fists the Watershed Adwsory Group’s concerns but it does not
) explain how they will be addressed.
Response ~ Most concemns expressed over the unpact the TMDL will have are related to
o unplementatxon activities. The TMDL does not require specific activities be
. implemented. It'will be up fo the WAG and the commumty to :dentlfy specxﬁc
xmpiementanon acnons _

Comment The Cxty of Moscow Wastewater Treatment Plant efluent should be addressed by
utilizing a phased approach to mitigation rather than the DEQ’s proposed set
target of 98% removal. Phasing considerations should include planting to shade
Paradise Creek to exclude sunlight, use of wetlands, and land application of
effluent. .

PUBCMT.WPD, 2 Jan 1993 : ' 3



Response

Comment

Response

Comment

Response

Comment
Respense

Comment
Response

Comment

Response

The TMDL establishes loads to achieve water quéiity standards. The TMDL. does
not state how to achieve these loading goals.Thes are issues to be addressed by the
Watershed Advisory Group during development of an implementation plan

The time frame for discharge of effluent containing phospherus shouid be May 15
through September rather than the proposed target of April through October.

The critical season for light influenced algae growth in Paradise Creek has been
determined to be between mid May and October. This new information has been
incorporated into the TMDL,

Temperature limits should be measured at the Idaho/Washington state bordes
rather than imposed on the effluent at the City of Moscow Wastewater Treatment
Plant. This would allow consideration for the use of natural cocling and
temperature mitigation methods and techniques, including the planting of trees and
shrubs to shade Paradise Creek before it reaches’the state border rather than
constructing costly cocling devices at the waster water.treantment plant.

Point source temperature loading to a stream may increase the stream temperature
near the outfall, then decrease as energy is dissipated by cooler ambient air or
stream temperatures. However, a decrease in effluent.temperature will only occur
when the ambient air or stream temperature is less than the effluent temperature.
In order to meet the target established at the state line at all times, it was assumed
that no cooling occurs between the plant and the state line.

The TMDL limit of 15 mg/l for suspended solids in the City of Moscow
Wastewater Treatment Plant effluent is more realistic than the 10 mg/l proposed by
DEQ.

The TMDL has been revised to reflect a 15 mg/] total suspended sediment target
for the Moscow wastewater treatment plant.

The Washington state classification of Paradise Creek.as Class A waters should be
reviewed and revised. There needs to be a joint agreement between Washington
and Idaho that water quality standards will be met by each state for the entire
length of Paradise Creek

The Washington State Department of Ecology is scheduled to review the Paradise
Creek classification. Any changes in the Washington state classification will be
reflected in the Paradise Creek TMDL after such changes are made.

EPA and DEQ should conduct a cost-benefit analysis of the proposed TMDL
limits for Paradise Creek.

The TMDL development process does not allow for a cost benefit analysis. The
cost benefit analysis is more appropriate to be applied in the development and
review of pollution control options during implementation of the plan.

PUBCMT.WPD, 2 fan 1998 ‘ 4

....-—'i .- I‘ I I ‘.

 aE e




Comment  ‘Numeric targets developed for use in the TMDL, should not be used 1§ an end but

o rather as guidelines to demonstrate progress toward the goal of ; attaining beneficial
uses. Beneficial uses are the final test of whether or not the TMDL and | its
implementation plan have been successful rather than water quality standards.

Response TMDL targets are viewed as goal to work towards to-attain full support of
beneficial uses. Water quality standards are used to ensure bex;eﬁclai uses are
protected. Full support of beneficial uses includes adequate |
beneficial use support and comphance with water quahty standa

Comment The target of 50 mgfl otal suspended sedmfg i
' _ unfoundcd 3 :
Response

mmemt that subverts the othme gereraﬂy cutstandmg eﬁ‘ort
DEQ to create a TMDL BRARF -

ioad' capac:ty analysns using measurement units of mass per time. Thei*% the
TMDL addresses flow and habitat dlteration through nnplementahon of corrective
actigns required for other quantlﬁable pollutants such as temperatum, sediment
‘utrients. : . )

3 bas&d on the Idaho Water Quéhty standards for qu
f the desx pated and e,x,lstmg Beﬁneﬁcml Uses of Parad;se Creeh

Comment Recommend eff}uent phosphorus I:m:ts imposed on the Moscow wastewater
‘treatment plant as part of the NPDES licensé be implemented in increments which
allow for periodic analysis ofisuch mitigation effects as riparian restoration
proceeds along Paradise Creek

PUBCMT.WPD,2 an 1998 - o - 5



Response

Comment

Response

Comment

Response

Comment

Response

Comment
Response

Comment
Response

Comment

Response

Comment

Response

PUBCMT.WPD, 2 fan 1598

The NPDES permit program is managed by the USEPA. Permit limitations are
generally established between the Permit program and the permitted facility. The
TMDL simply establishes the in stream water quality target(s) for poliutant loading
based on the allowable load capacity of the water body.

There is no temperature water quality target listed for the aquaculture facility, is
this because the discharged water from the facility is colder than 18 C degrees?
An 18 C degree temperature allocation has been applied to the end of the facility’s
discharge pipe.

Load aliocations should be expressed according to flows at the Washington border
not as loads at the Moscow Waste Water Treatment Plant.

Waste Load Allocations are applied at the end of the facility’s discharge pipe
rather than at the state border because the low flows and existing loads within
Paradise Creek does not allow assimilation of any additional loads in that section
of the creek.

Technology based controls should be in place first before it can be determined if a
water body is not in compliance with water quality standards,

Paradise Creek is not in compliance with water quality standards based on
moriitoring and analysis of the water body.

Do Idaho Fish and Game or US Fish and Wildlife Service have any evidence of
Brook Trout being stocked in Paradise Creek in the early 1900's?
No evidence has been found.

We have not been shown that a TMDL is legally required by the Clean Water Act.
This document reflects the Idaho TMDL process, it does not attempt to refute or
question the legal background as to the validity of the state’s program.

We are concerned that the end resuit of this document may become a templat for
other mostly forested watersheds. .

TMDLare intended to address specific watershed problems As such each TMDL
will be effectively a stand alone doc:ument

The document would be greatly improved if it were written as a scientific
document with an exhaustive methodology section covering each step in the
process with an estimate of reliability after each assumption.

The Idzaho TMDL process is not intended to provide academic or scientific
research ar*aiysés of procedures. It is intended to provide the best determination of

a water quaiity limited segment’s pollutant load capacity, waste load allocations
and load allccations with the information ava’Eabi
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IV. Current Management and Impacts on Racovery

Habltat- watershed initlatxves, bull trout provxslons,
wildern aa/lzm&ted use . areas, © forest  plans
_”dzre t\and}indlrectﬁSt te &

g Rasnurce managers recognize the value and

eveloping partnerships with federal, local  and
and private landowners to share common goals for

ds ‘and pxotectlng aquatic ecosystem health..

© Legxslature\passed a comprehensive amendment to
0 et seq.) restructuring the administration
w8 in the state and strengthening water quality

conpliance with the Federal Clean Water Act.
g&ajity legislation represents the framework for
_na 'entfand protection progran.

s of - the watershed management proqram is
based citizen advisory committees in each of

g and high priority watersheds. With
nd federal agencies and private
qxaups (BAG's) and watershed advisory’
stablishing 'basin-wide priorities and
measures’ necessary to address resource-
“deslgnated watersheds and basins. The BAG

f-Idahc‘s watershed management capabilities can be
+3 ‘daho " Soil conservatlon Commission’s (ISCC) model
ite shed projects._The ISCC "in cooperation with state, federal




and tribal resource management agencies and private landowners is
overseeing the 1mplementat1an of model watershed projects in both
the Clearwater and Lemhi River subbasins. With the fundlng support
9 the Northwest Power Planning Council’s Columbia River Basin
Fish “and wildlife Program, model’ or focus watershed projects are
esigned .o be a coaperatlve non~requlatory watershed management
sﬁratagles . for ‘protecting,” enhancing ' and restoring
anaaromqus}resxdent fish habitat and water qualxty
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In part;cu;ar, thesa comprehen51ve watershed management programs
have® ‘begun.to 1dant1fy limitations ‘and - omissions - in e
s/laws; - dent_ ymg lmiting actors a

bﬁteam effort is to ihtegrate salmbn
: : tate and tribal 1nterasts and
g al recovery priorities in terms of

: ﬂ s T TEYRYR S
T workialanng@ti‘fgmg sa’ﬁ?l%n'rree%%véﬁ/ g alsnﬁllla
nal players and partnerships essentlal to the
imp;amentatlon. of subr egi onal strategy and

or » Philip E. Batt issued a Bul Trout
ho which will result in the deve opnent
~regavery plansfor 59 *"key" bull trout,
gh priority watersheds were identified for.
potential for protecting and restorlnﬁ bul
)@ plan emphzasizes the need to protect healthy
rout-while InStltutlng recovery strategies
1€ surable | nprovements to their status,

the Buz; Trout Conservation Pl anstrateqy i S
aters ~ advigory groups to develop and
e eko &d common Sense protection and restoration
jed ‘gpecific.conditions. Wiile bull trout is the
ther aguatic and terrestrial species (e.g.

; likxely - benefit from these conservation
: -laﬁ-pres_nts an anbitious schedule for conpleting all
plans ‘within the state before Januaxry 1, 1999. This
conductlnq comprehens;ve_ assessments for each key




*

watershed within the next twe years and completlng of a minimum of
8ix watershed recovery plans each year.

3 -Federal Habltat Management and Protectlon

ﬁpproximately 69% of the Lower Snake River Basin is comprlsed of
lands 'within jurlsdlctzon of the federal govarnment (e.g. United
States Forest Service and the Bureau of Land Management). As such,
federal land management and watershed protection plays a promlnent
role xn watershed manaqament and.protect;ng anadromous £3 h,nabltat

:

prescribing mand tory
a\protectlon of flsh hahlta - I

g'watersheds riparian areas, and.as
1s pravxde an outline of ecological pr
ch aquatic and riparian ecosystems de
_ populations evolved. Implementing “PACFISH
'deral lands in Idaho ensures that fish and their

. (CWA), the state has the
ds aqalnst which success in meetlng

: ar or aquatlc values for each
_“I_aﬁ _sﬁ general water quality standard

ng 01d ‘wate: lbzota ‘and salmonid spawning or rearing.
s which aré protected and fully supported meet both
td uantltatlve water quallty criteria contalned in



Idaho Water Qualzty Standards and Wastewater Treatment
' xaments also ensure that the waters of the state are protected
unauthorized dredglng, dlscharge of £ill material, draining,
1ing,fdiverting, ; blogking,” or, altering . stream channels or
@ or ground. water flow.‘These standards also protect against
discharges of toxxc chemlcals or. other ¢1luta sewage, oil
ana-gascline) '

Idaho also has 1egxslatlon protect;ng onid spawning aj
beneficial’ uses from the adverse mpacts of mining: 1
the Idaho urface Hzn;ng Act “th

‘ monitarlng on appro ate
over-all waters of the state on
‘quality and bioclogical mo
process ‘will be asses
Guldanca process
nitoring. and assessment
2 L by managers  and; a
1, ty mana ement prlorltles and te make

cé$w&ct (FPA)‘malntains ninimum standards by

ccur. in Idaho. One of the purposes of
nd maintain the forest soil, air, water
¢ habitat. The rules of this act
"nd federal lands where__forest

rules of this act ‘can be
can not sell timber in
inuvally evaluate whether the
éaqu@tlcvhabxtat The results of a 1993
dica

Swere judged, to effectively prevent
-IDHW«DEQ 1994)

: Effects {CWE) process to
‘ac mula lon of 1nd1vxdual forest practices will




combine to have negative impacts on aquatic environments. This
process looks at instream as well as upslope characteristics and
will be . used to determine current stream conditions, effects of
future  activities, .and: proper. management &trategies.  Findings
.d“ﬁiﬁggthig?procesdiwill_be used to:ensiire watersheds are being
mafiaged to protect water quality and s pport héneficial uses. This
process is currently being uséd’on “forested lands,” but it is
feasible that it can be incorporated with a monitoring
address other watershed manageme 5 in th ;

ing and rearing habitat in Idaho
tions (i.e. 4,500 miles) ‘of the
ins ‘as-well ‘as the Snake River between
he head of lower Granite pool. . These arsas

oy ep mountainous terrain with relatively low
~Water quality in these areas is considered good

“habitat quality has nét,been
. ' _of Tdano’s

wo ot M poi .
barameters necessary to support “spawnifig and
cinclude suitable gravel for spawning, large
for £fry and parr, holding areas and pools,
of  aquatic insects and other organisms.
important and serve to moderate water
bute large organic debris, and trap
Jlands. © TR R R

elhead spawning and rearing habitat
s singood condition (ACOE 1994),
lvers Information System (IRIS)
indicates that 75% of Idaho’s
a level of smolt production
: Lent’ (IDFG 1990) . Specifically,
2% of 'steéelhead habitat (i.e. 2,926
¢ upport - steelhead smolt production that was
d ‘considered excellent. In the Clearwater River basin,
7487 miles) of the steelhead habitat quality was capable

ng & high level of smolt production.



. Habitat Management Goals and Planned Changes:

Idaho'’s watershed management and conservation strategies represent
a signficant and comprehensive effort to protect anadromous fish
nabitat and to conserve aquatic ecosystem health. An ecosystem-
pased watershed approach, as is presently being implemented under
the new water quality legislation, is necessary to ensure that all
physical, biological, and chemical processes and conditions that
contribute to the development of productive steelhead habitat are
maintained.

Tdaho intends to continue applying existing watershed management
and protection programs to meet cur anadromous fish habitat goals.

Ultimately, the recovery of wild and natural stocks of Snake River
summer steelhead will depend principally upon amelliorating passage
problems in the mainstem Snake and Columbia Rivers (NMFS 1995}.
Based on information currently available, the production potential
of Idaho’s anadromous fish habitat is not being met due to high
migration mortality, therefore, spawning and rearing habitat is not
a .' constraining factor. Idaho’s current habitat protection

prograns are adequately providing for Snake River summer steelhead
survival and recovery.

Steelhead Protection Strategy?
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